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ABSTRACT 
The misuse of alcohol is one of New Zealand's major social and health 
concerns. The cost of alcohol misuse, after adjustment for the economic 
benefits of consumption, was estimated at $16.1 billion in 1990,4% of gross 
domestic product. Young people (aged 15-24 years) account for a 
disproportionate amount of this burden, suffering high rates of alcohol-
involved road traffic injuries, drownings, falls, assaults, and suicide. 
v 
In recent time, the access of young people to alcohol in New Zealand has 
greatly increased, with liberalisation of the Sale of Liquor Act in 1989, removal 
of restrictions on the advertising of alcohol in the early 1990s, and a reduction 
in the minimum purchase age in 1999. Furthermore, the real price of alcohol is 
at its lowest in over 20 years. There is no sign in the current political climate of 
an impending shift to greater alcohol control. Consequently, there is a need 
for prevention approaches outside the legislative arena that are deliverable to 
many. 
There is now compelling evidence that brief intervention (BI), consisting of 
assessment and feedback or advice given by a health professional, can reduce 
alcohol consumption and related harm. There is, however, little research on 
the application of BI to young people. 
The aims of this research were to develop a BI that is acceptable to young 
people and to evaluate its efficacy in reducing hazardous drinking. Tertiary 
students, who comprise 31% of people in the 18-22 years age group, were the 
population. Research was conducted in 3 phases: (i) determination of the 
prevalence and risk factors for hazardous drinking, (ii) development of an 
intervention including assessments of its acceptability to the target 
vi 
population, and the feasibility of its implementation in a "real-world" setting, 
and (iii) a randomised controlled trial of the intervention. 
The prevalence of hazardous drinking was found to be very high in a sample 
of 1,480 students, with 60% of males and 58% of females typically exceeding 
recommended upper limits. Alcohol-related problems were also common. For 
example, 37% of males and 33% of females reported alcohol-related memory 
loss. In a cohort of 967 students, hazardous drinking was found to be highly 
persistent over time. 
Focus group studies conducted with students, suggested that practitioner-
delivered brief intervention would be unacceptable to most hazardous 
drinkers. Many expressed concerns about being judged, and reservations 
about discussing their drinking with a health professional, unless the 
discussion was self-initiated. Focus groups suggested that a computerised 
approach to assessment and feedback might be more acceptable. 
Electronic Screening and Brief Intervention (ESBI) was developed and was 
found to be appealing to students and implementable at the Student Health 
Service. ESBI consists of a series of web pages including a screening 
questionnaire, an assessment, and personalised, motivational feedback. 
In a randomised, controlled trial, ESBI was found to produce significant 
reductions in hazardous drinking at 6 weeks and 6 months. The mean effect 
size of 0.37, falls within the range of estimates in meta-analytic reviews of 
practitioner-delivered BI. Given its efficacy, its acceptability, and the ease 
with which ESBI can be implemented, this approach has the potential to 
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PART I 
In Part I the background to the research is presented in three chapters. 
Chapter 1 concerns the extent and public health significance of youth 
hazardous drinking. Chapter 2 is a review of brief intervention as an 
approach to preventing hazardous drinking. In Chapter 3 a rationale is 
presented for research on the drinking of tertiary students, and for the 
adaptation of brief intervention as a means of reducing hazardous drinking in 
this population. 
CHAPTER 1 The public health significance of hazardous 
drinking among young people 
2 
"From the vine hang three bunches of grapes. The first produces desire. The second 
inebriates. The third leads to crime." (Epictetus) 
The misuse of alcohol is one of New Zealand's major social and health 
concerns. The cost of alcohol-related road traffic crashes alone was estimated 
to exceed $1.2 billion in 1996, equating to $0.75 per standard drink consumed 
in that year (Miller & Blewden, 2001). The cost of all alcohol misuse after 
adjustment for the economic benefits of consumption, was estimated to be 
$16.1 billion in 1990,4% of gross domestic product (Easton, 1997). Young 
people (aged 15-24 years) account for a disproportionate amount of this 
burden, suffering high rates of alcohol-involved road traffic injuries, 
drownings, falls, assaults, and suicide (New Zealand Health Information 
Service, 2001). 
This snapshot of the social and economic impact of alcohol in New Zealand is 
a reflection on our collective failure to adequately protect people, particularly 
the young, from alcohol-related harm. In this chapter, the impact of alcohol on 
young people is examined, first in terms of its chronic and acute effects on 
health and well-being, and second, with regard to early social and cultural 
influences on later drinking, and the effect of drinking on psychosocial 
development. Recently published New Zealand findings on the prevalence of 
hazardous drinking are then presented. Before exploring the public health 
background to the thesis some description and critique of classification and 
terminology used in alcohol research is presented. 
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1.1 Classification and terminology 
Several terms have been used to describe and classify levels and patterns of 
drinking and alcohol use disorders. Shifts in terminology reflect historical 
changes in the nature and focus of alcohol research (Grant & Litvak, 1998). An 
early focus on the relationship between national aggregate consumption and 
the incidence of disease has given way to research in which drinking patterns 
and the social context of alcohol consumption are examined in terms of their 
health and other consequences (Saunders & de Burgh, 1998). 
Within a population, several patterns/types of alcohol use may be observed. 
The term heavy drinking is often used to refer to high levels of alcohol 
consumption, for example, a high mean weekly or annual consumption of 
alcohol. This is defined as either exceeding a societal norm (i.e., the mean, 
median, or modal consumption level) or a criterion reference (e.g., medically 
recommended safe limits). Heavy drinking has also been used to refer to a 
large quantity of alcohol consumed on a single occasion, often called heavy 
episodic drinking or binge drinking. The latter term initially covered very large 
quantities of alcohol consumed over several days, but now more commonly 
signifies a single drinking episode of shorter duration that usually results in 
intoxication. 
Binge drinking is operationally defined in the U.S.A. as the equivalent of 60 
grams of ethanol for males and 48 grams for females, consumed on a single 
occasion. The use of this term and the measurement of such drinking 
continues to arouse debate in the research community, principally because of: 
(i) disagreement over the appropriate quantity thresholds for subgroups of 
drinkers (Perkins, Linkenbach, & Dejong, 2001), (ii) the use of dichotomous 
classification for a behaviour that has an essentially continuous underlying 
scale (Carey, 2001), and (iii) the stigmatisation of individuals labelled as binge 
drinkers (Dejong, 2001). Also problematic is the failure to specify a timeframe 
for the drinking episode; levels of intoxication may vary considerably for a 
given quantity of alcohol depending on the time over which it is consumed 
(Lange & Voas, 2001). 
Other variably defined terms are high-risk drinking, problem drinking, and 
alcohol misuse, all of which appear regularly in the scientific literature. Their 
use reflects the diversity of drinking patterns within and across populations, 
differing conceptualisations of drinking behaviour (Heath, 1998), and the 
varied political contexts in which research and the publication of findings 
occur (Casswell, 1993a, 1993b). 
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Alcohol dependence and alcohol abuse are diagnostic categories used by the 
American Psychiatric Association in its Diagnostic and Statistical Manual of 
Mental Disorders (DSM) (American Psychiatric Association, 1994), the most 
widely used mental health classification system in North America. Alcohol 
dependence is characterised by a "cluster of cognitive, behavioral, and 
physiological symptoms indicating that the individual continues [drinking] 
despite significant [alcohol]-related problems" (p.176). Alcohol abuse is defined 
as "a maladaptive pattern of [alcohol] use manifested by recurrent and 
significant adverse consequences related to the repeated use of [alcohol]" 
(p.182). For each diagnosis the drinker is required to have exhibited a certain 
number of specified symptoms. 
Alcohol dependence syndrome and harmful drinking are the terms used by the 
World Health Organization (WHO) in its International Classification of Diseases 
(ICD) (World Health Organization, 1992), a classification system used 
internationally. In ICD, an alcohol dependence syndrome is defined similarly to 
its DSM counterpart: "a cluster of behavioural, cognitive, and physiological 
phenomena that develop after repeated [alcohol] use and that typically 
include a strong desire to use [alcohol], difficulties in controlling its use, 
persisting in its use despite harmful consequences, a higher priority given to 
[drinking] than to other activities and obligations, increased tolerance, and 
sometimes a physical withdrawal state" (p.106). In contrast, the diagnosis 
harmful drinking, "a pattern of [drinking] that is causing damage to 
physical. .. or mental health" (p.106), differs markedly from its DSM 
counterpart- alcohol abuse, which reflects more the social consequences of 
excessive alcohol consumption. Prevalence estimates of alcohol dependence 
obtained under DSM and ICD tend to be similar, while estimates for alcohol 
abuse tend to be higher than those for harmful drinking (Basin et al., 1997; 
Basin, Li, McCloud, & Endicott, 1996). 
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Another term beginning to appear frequently in the public health literature is 
hazardous drinking, defined as alcohol consumption "that will probably lead to 
harmful consequences for the user ... " (Edwards, Arif, & Badgson, 1981). The 
adoption of this term reflects empirical findings of a spectrum of alcohol use 
and related problems (Figure 1.1), in which a small proportion of drinkers are 
alcohol dependent, a larger minority drink in a harmful or hazardous manner, 
the majority drink at low risk levels and some are abstinent (Saunders & Lee, 
2000). For the purposes of this thesis, the descriptor hazardous refers to a 
pattern of alcohol consumption that carries a risk of harm for the drinker. 
Figure 1.1 Relative proportion of dependent, hazardous, and low-risk drinkers. The 




Low risk drinking 
Abstinence or rarely drinking 
Source: Reproduced from Saunders & Lee, 2000 
1.2 Acute and chronic effects of alcohol consumption 
Of great relevance to young people is the incidence of acute effects of heavy 
episodic drinking and intoxication. Acute health effects include injury, 
sexually transmitted disease, unwanted pregnancy, alcohol poisoning, fatty 
liver, pancreatitis, gastritis, and cognitive problems (United States 
Department of Health and Human Services, 1997). 
Injury is the cause of more than three quarters of deaths in late adolescence 
and early adulthood (15-24 years) in New Zealand, with road traffic crashes, 
suicide and unintentional drowning accounting for over 85% of cases (K ypri, 
Chalmers, & Langley, 2002; Ministry of Health, 200la). Injury is the second 
leading cause of non-fatal morbidity as measured by inpatient 
hospitalisations, with road traffic crashes, intentional self-poisoning, and 
unintentional falls accounting for more than half of the hospitalisations 
(K ypri, Chalmers, Langley, & Wright, 2002; Ministry of Health, 2001b ). Rates 
of adolescent injury mortality in New Zealand are high compared with other 
developed countries (Kypri, Chalmers, & Langley, 1999). 
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Although alcohol involvement is not routinely recorded in New Zealand's 
national mortality and in-patient hospitalisation data sets, research shows that 
heavy episodic drinking is a significant risk factor for all of the categories of 
injury listed above (Begg, Langley, & Williams, 1999; United States 
Department of Health and Human Services, 1997). In the case of road safety, 
for drivers with a blood alcohol concentration (BAC) above 100mg/ml, the 
risk of a fatal crash is 50-90 times that for unimpaired drivers (Lloyd, 1992; 
Zador, 1991; Zador, Krawchuk, & Voas, 2000). Given driving inexperience, 
these risk ratios are likely to be higher for youth relative to older drivers with 
the same BACs (Begg, 1998). 
Over half a century of research demonstrates the role of heavy consumption 
of alcohol in a range of diseases, including cirrhosis of the liver, cancers of the 
mouth, throat and oesophagus, pancreatitis, cardiomyopathy, arrhythmia, 
coronary artery disease, hypertension, haemorrhagic stroke, 
neuropsychological disorders, endocrine dysfunction, and damage to the 
immune system (United States Department of Health and Human Services, 
1997). Although such morbidity is seen infrequently in young people, the 
heavy consumption patterns required for such conditions are usually 
established in adolescence (Fergusson, Horwood, & Lynskey, 1995) or early 
adulthood (Newman et al., 1996). 
The prevalence of alcohol use disorders and associations with other mental health 
problems 
7 
In New Zealand, alcohol use disorders have been identified as the most 
common psychological disorders in the general population, with 8.3% of 
people suffering either alcohol abuse or alcohol dependence in the last 6 
months (Oakley-Browne, Joyce, Wells, Bushnell, & Homblow, 1989). 
Moreover, rates of alcohol abuse and dependence appear to be high compared 
with other countries. Table 1.1 shows that prevalence rates for alcohol 
abuse I dependence were significantly higher in Christchurch than in five 
North American population groups participating in the National Institute of 
Mental Health's Economic Catchment Area study (Oakley-Browne et al., 
1989). 
Table 1.1 Alcohol abuse/ dependence 6-rnonth 
prevalence rates in Christchurch compared with sites 
in the Economic Catchment Area study 
Site % 
Christchurch 8.3 
New Haven 4.8 
Baltimore 5.7 
St. Louis 4.5 
Piedmont 3.8 
Los Angeles Mexican Americans 5.3 
Los Angeles Non-Hispanic 4.9 
Puerto Rico 4.9 
Edmonton 5.4 
Derived from: Oakley-Browne, M.A., Joyce, P.R., Wells, J. 
E., Bushnell, J. A. and Hornblow, A. R. (1989) Christchurch 
Psychiatric Epidemiology Study, Part II: Six month and 
other period prevalences of specific psychiatric disorders. 
Aust N Z J Psychiatry 23, 327-40. 
Numerous studies have examined the relationships between youth drinking 
and a range of health and psychosocial outcomes. Among the best sources of 
data for such research are two cohort studies conducted in cities of the South 
Island of New Zealand (Dunedin and Christchurch), initiated in the 1970s, 
with data collected in childhood, adolescence and early adulthood (Silva & 
Stanton, 1996; Fergusson, 1998). Where possible, findings on the health and 
other effects of youth drinking from these studies are used to provide 
background information for the research described later in this thesis. 
In both cohort studies, alcohol use disorders were identified at age 15 
8 
(Feehan, McGee, & Williams, 1993; Fergusson, Horwood, & Lynskey, 1993), 
with rates increasing at ages 18 and 21 (Feehan, McGee, Nada Raja, & 
Williams, 1994; Fergusson, 1999; Newman et al., 1996). In the Dunedin study, 
13.7% of males and 5.8% of females were diagnosed with alcohol dependence 
at age 21 (Newman et al., 1996). Cross-sectionally measured rates of co-
morbidity with other psychological disorders were high, particularly for 
conduct disorders, depression, anxiety, and other substance use (Feehan et al., 
1994; Fergusson et al., 1993; Fergusson, Horwood, & Lynskey, 1994; 
Woodward & Fergusson, 2001). The alcohol dependence prevalence rates in 
the cohort studies are very high in comparison with the rate reported for the 
whole population, in the Christchurch Psychiatric Epidemiology Study (Table 
1.1). This probably reflects the very high levels of alcohol consumption in the 
18-21 year age group (to be discussed in Section 1.4). 
Predictors of alcohol-related harm 
After statistical adjustment for potentially confounding risk factors, such as 
conduct disorder, alcohol use problems have been shown to increase the risk 
of early onset sexual activity, unprotected sex and violent offending among 
New Zealand youth (Arseneault, Moffitt, Caspi, Taylor, & Silva, 2000; 
Fergusson & Lynskey, 1996; Fergusson, Lynskey, & Horwood, 1996). The role 
of alcohol in unwanted pregnancy has not been quantified but drunkenness is 
suspected to be a risk factor (N. Dickson, personal communication, April, 
2002). 
9 
The two New Zealand cohort studies referred to above, demonstrate that a 
significant amount of alcohol-related harm is experienced by young people 
who would not meet clinical criteria for alcohol use disorders. This also holds 
for the general population and has been discussed extensively in the alcohol 
and public health literature in terms of a prevention paradox (Kreitman, 1986; 
Stockwell, Hawks, Lang, & Rydon, 1996). The prevention paradox is 
described and critiqued, in terms of interventions for hazardous drinking 
among young people, in Chapter 2. 
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1.3 Developmental aspects of drinking 
Social and cultural norms operating in childhood and adolescence are known 
to impact on adult drinking behaviour. Such effects have been demonstrated 
in both New Zealand and overseas research on the development of beliefs 
about alcohol and its effects via parental attitudes and modelling (Brown, 
Creamer, & Stetson, 1987; Casswell, Stewart, Connolly, & Silva, 1991; 
Christiansen, Goldman, & Inn, 1982), the drinking of peers (Connolly, 
Casswell, Stewart, & Silva, 1992; Fergusson et al., 1995), and alcohol 
advertising (Casswell & Zhang, 1998; Connolly, Casswell, Zhang, & Silva, 
1994). Evidence suggests that parental influence wanes in middle and later 
adolescence, when the social modelling of peers becomes the stronger 
socialising force (Harris, 1998). These effects have been demonstrated for 
youth drinking in community samples (Bachman, Wadsworth, O'Malley, 
Johnston, & Schulenberg, 1997) and high-risk groups (Kypri, McCarthy, Coe, 
& Brown, in press). 
In addition to the social and cultural influences that young people are 
exposed to, experience with alcohol itself has been shown to have a formative 
effect on psychosocial development. Early initiation to drinking is a risk factor 
for alcohol disorders, social adjustment problems (Chou & Pickering, 1992), 
and suicidal behaviour (Fergusson, Woodward, & Horwood, 2000). 
Heavy episodic drinking among young people has been described as " ... one 
of the few remaining, widely acknowledged rites of passage into adulthood" 
(Schulenberg, O'Malley, Bachman, Wadsworth, & Johnston, 1996, p. 289). In 
the Monitoring the Future study, in which waves of national panel data were 
collected from high school and college-age students, Schulenberg and 
colleagues observed that persistent binge drinking was an indicator of poor 
adjustment to changing life roles and responsibilities. 
The remainder of this chapter is devoted to a review of the most recent 
literature concerning the prevalence of hazardous drinking among young 
people in New Zealand. 
11 
12 
1.4 The prevalence of hazardous drinking among New Zealand youth 
How common is hazardous drinking among New Zealand youth? What are 
the trends in its prevalence? The best sources of prevalence data for alcohol 
consumption patterns are the national surveys conducted by the Alcohol and 
Public Health Research Unit (APHRU) in which large probability samples of 
young people completed telephone surveys in 1995 (Wyllie, Millard, & 
Zhang, 1996) and 2000 (Habgood, Casswell, Pledger, & Bhatta, 2001). In the 
latter publication, change from 1995 to 2000 was examined. In these reports, 
the term hazardous drinking is not used; the focus is on various consumption 
patterns, including heavy episodic drinking. Survey respondents were asked 
to indicate how often they drank large amounts (six or more drinks per 
• 
occasion for males and four or more per occasion for females). 
To avoid confusion, throughout this thesis, alcohol quantities quoted from 
cited studies are reported in grams of ethanol, except in cases where the 10 
grams standard drink definition was used in the cited study. 
The prevalence rates for 1995 and 2000 presented here are from the most 
recent APHRU publication (Habgood et al., 2001) and relate to per occasion 
consumption at or in excess of 71 grams for males and 47 grams for females. 
Figures 1.2 and 1.3 show the percentages of respondents who reported 
drinking at or above these levels at least weekly. In the 1995 and 2000 surveys, 
heavy episodic drinking was common at ages 16-17 and peaked from 18 to 24 
years. Differences over time were small and not statistically significant. Heavy 
episodic drinking was less common for females than it was for males. Rates 
peaked at ages 18-19 years, and there was a marked increase over time for the 
16-17 years age group. The report does not indicate whether this increase is 
statistically significant, although 95% confidence intervals for the point 
estimates clearly overlap. 
· It should be noted that a drink as defined in these surveys contained 11.8 grams of ethanol 
(15 rnls), 18% more than the New Zealand standard drink of 10 grams used by the Alcohol 
Advisory Council, whose sensible upper limits are a maximum of 6 drinks (60 grams) for males 
and 4 drinks (40 grams) for females. 
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Figure 1.3 Proportion of women drinking 4+ drinks (47 grams of ethanol) at least 
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Source: Habgood, R., Casswell, S., Pledger, M., & Bhatta, K. (2001 ). Drinking in New 
Zealand: National surveys comparison 1995 & 2000. Auckland: Alcohol and Public Health 
Research Unit. 
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An alternative source for hazardous drinking prevalence data is the New 
Zealand Health Survey (NZHS; Ministry of Health, 1998c) conducted in 
1996/97. This national telephone survey which included 1,050 people aged 
15-24 years, utilised the Alcohol Use Disorders Identification Test (AUDIT) 
(Saunders, Aasland, Babor, de la Fuente, & Grant, 1993), a 10-item 
questionnaire designed primarily as a screening tool for use in primary care 
(Babor, de la Fuente, Saunders, & Grant, 1989). The NZHS was one of the first 
applications of the AUDIT in a general population survey. The recommended 
cut-off score of eight was employed as the lower limit to define hazardous 
drinking. Males and females aged 15-24 years had the highest prevalence of 
hazardous drinking, with 41% and 26% respectively scoring eight or higher 
(Ministry of Health, 1998c). AUDIT score data disaggregated by age and 
gender were obtained from the Ministry of Health. These data are presented 
in Figure 1.4, where it can be seen that for males AUDIT scores rose steadily 
to age 19 and thereafter remained relatively constant to age 24 years. For 
females AUDIT scores peaked at age 19 and declined thereafter. This pattern 
of results is highly consistent with the age and gender pattern seen in the · 
APHRU alcohol consumption data discussed above. 
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1.5 Summary and conclusion 
The foregoing review reveals the following key findings: 
• High rates of heavy episodic drinking among young males and 
females; 
• High rates of adverse health outcomes associated with hazardous 
drinking; 
• High prevalence of alcohol use disorders among youth; 
• A considerable economic burden associated with youth hazardous 
drinking; 
• Formative effects of early hazardous drinking on later psychological 
adjustment. 
These findings indicate a need for effective strategies to reduce hazardous 
drinking in this age group. This need is well recognised by government. For 
example, the New Zealand Health Strategy lists the reduction of alcohol 
related harm among its 13 priority population health objectives (King, 2000). 
Similarly, New Zealand's National Drug Policy includes a goal to seek a 
"reduction in the prevalence of binge drinking and other harmful patterns 
amongst young people" (Ministry of Health, 1998a). In Chapter 2 a review 
and critique of strategies to address these objectives is presented, with a focus 
on brief intervention as a key component of alcohol harm reduction. 
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CHAPTER 2 Brief intervention for hazardous drinking 
"The objective of preventive medicine is the avoidance of a series of individual 
misfortunes." Geoffrey Rose (1992, p.29) 
In this chapter conceptual issues in public health are examined as they relate 
to brief intervention (BI), a promising means of addressing hazardous 
drinking. This is followed by a description of: the origins and development of 
BI, screening instruments for hazardous drinking, supposed mechanisms of 
behaviour change and the potential for BI in preventive medicine, evidence 
for its effectiveness, and the potential for the widespread application of BI to 
young people. 
2.1 Conceptual issues in the prevention of hazardous drinking 
Population versus high-risk approaches 
The aim of a population approach is to reduce the alcohol consumption of all 
members of the population, such that the number who exceed a safe drinking 
level is reduced. Increasing the price of alcohol through taxation (thereby 
reducing its consumption) is an example of a population approach. The aim of 
the high risk approach is to truncate the distribution of a health risk 
behaviour at its unsafe level. Targeted education of heavy drinkers is one 
example of a high-risk approach. It is now widely acknowledged that a 
combination of population and high-risk strategies is needed to properly 
address alcohol related problems, but the appropriate mix of these is the 
subject of ongoing debate. 
The alcohol dose-effect relationship 
In his book, The Strategy of Preventive Medicine (1992), Rose argues that a 
prime concern in deciding on the appropriate mix of population and high-risk 
approaches is the dose-effect relationship. In the case of alcohol, biomedical 
research suggests that low doses reduce blood clotting (Booyse, Aikens, & 
Grenett, 1999), which may underlie the now numerous observations of a so-
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called U- or J-shaped relationship of alcohol consumption to mortality, in 
which light and moderate drinkers are found to have lower rates of 
cardiovascular disease mortality than abstainers and heavy drinkers 
(Beaglehole & Jackson, 1991; Jackson, Scragg, & Beaglehole, 1991). 
The true shape of the alcohol dose-effect function and its implications for 
prevention policy are the subjects of continued debate (Edwards et al., 1994), 
and lie beyond the scope of this thesis. Considered hypothetically, however, 
these epidemiological findings are an excellent starting point for a discussion 
of the merits of various public health approaches. If the true dose-effect 
relationship is U-shaped, a measure which shifts the entire distribution of 
alcohol consumption to lower levels could conceivably result in an increased 
mortality rate (Rehm & Fischer, 1997). High-risk strategies target only 
individuals at significant risk of suffering alcohol related harm and therefore 
minimise the likelihood that any health benefits of alcohol would be lost. 
The "prevention paradox" 
Another important consideration in the development of public health strategy 
is the matching of intervention goals to the health problem of interest. In a 
landmark paper concerning the prevention of coronary heart disease, Rose 
introduced the notion of the prevention paradox, from the observation that "a 
measure that brings large benefits to the community offers little to each 
participating individual" (Rose, 1981, p.1850). 
In a paper published a few years later, Kreitman (1986) applied the concept to 
the alcohol field. By way of introduction he claimed that "reducing the 
likelihood of harm for a group of individuals has been erroneously equated 
with the optimum strategy for reducing the likelihood of harm for the 
population at large." (Kreitman, 1986, p.354) 
With data from three surveys Kreitman (1986) purported to demonstrate that 
although the individual risk associated with moderate drinking is small, 
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moderate drinkers are so numerous relative to heavy drinkers, that they 
account for a greater share of alcohol related harm. He then calculated the 
potential public health gains in terms of reduced alcohol related problems 
likely to result from reductions in (a) the percentage of drinkers exceeding 
safe limits and (b) the mean level of consumption for the entire population. 
The effect of absolute observance of safe upper limits in a population was 
forecast to be equivalent to a 30% across-the-board reduction in consumption. 
The inference from this result was that a population approach should be the 
preferred means of reducing levels of community-wide alcohol-related harm. 
In the succeeding decade the prevention paradox became a cornerstone of 
academic and official argument for strategies whose objective was to reduce 
overall consumption (Edwards et al., 1994; Public Health Commission, 1994). 
Kreitman's (1986) argument offered a simple basis for the control of 
consumption approach, removing the need for evidence of a causal 
relationship of mean consumption and alcohol related harm at the 
population level (Saunders & de Burgh, 1998). 
There are, however, significant problems with Kreitman's (1986) argument. In 
1996, Stockwell and colleagues claimed to have "unravelled" the prevention 
paradox, by arguing that Kreitman had failed to match the health behaviour 
of interest to a relevant exposure. Kreitman partitioned his study samples in 
terms of individual experiences of acute alcohol related problems, yet he 
compared groups of individuals according to their weekly alcohol 
consumption i.e., a measure of chronic exposure. 
With Kreitman's data and results of an Australian survey in which 
respondents reported their consumption on their last four drinking occasions, 
Stockwell et al. (1996) showed that the paradox disappeared when the sample 
was characterised in terms of episodic exposure to alcohol at levels sufficient 
to cause intoxication. Many of the individuals whose weekly consumption 
classified them as moderate drinkers in the traditional classification system 
19 
reported periodic heavy consumption. Perhaps unsurprisingly, respondents 
who most often drank enough to be intoxicated also most often experienced 
acute effects of alcohol, such as injury (Stockwell et al., 1996). Stockwell et al. 
argued that the focus of public health interventions should therefore be to 
discourage drinking to intoxication, rather than per se reductions in 
consumption. 
Stockwell et al.'s (1996) findings were replicated in a Swiss study (Gmel, 
Klingemann, Muller, & Brenner, 2001), in which binge drinking (40+/50+ 
grams of ethanol at least once in the last month for females and males 
respectively) accounted for the majority of problems. Binge drinkers were 
more numerous in the moderate drinking group than in the heavy drinking 
group. Additionally, binge drinking, rather than average daily consumption, 
was associated with problem severity. Like Stockwell et al., Gmel and 
colleagues concluded that preventive strategies should be aimed at the 
majority of the population with a focus on reducing the frequency of binge 
drinking occasions. 
Although the studies described above do not focus exclusively on the 
drinking of young people, the research reviewed in Chapter 1 shows that 
heavy episodic or binge drinking is the preferred pattern of consumption for 
young New Zealanders. The reviewed findings suggest that to meet the 
public health aim of reducing alcohol related harm, the primary objective 
should be to reduce the incidence of drinking to intoxication. What measures 
do we have at our disposal to meet this objective? 
Supply-side and demand-side mechanisms involved in the modification of drinking 
behaviour 
The population/high-risk distinction is useful for considering measures for 
the reduction of alcohol consumption, but it should be noted that both groups 
of strategies are highly heterogeneous. Each group can be usefully sub-
classified, as either supply-side, (i.e., measures which target factors that limit 
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the consumer's access to alcohol), or demand-side (i.e., attempts to reduce the 
consumer's motivation to drink). Examples of measures applicable to young 
people are represented in Table 2.1. The more extreme population 
approaches, such as prohibition and state retail monopolies, are not listed 
because they are not feasible policy options in the current social and political 
climate in New Zealand. 
1 h Tab e 2.1 Approac es to there d uction o fh azar d ous drinkin · 1g among young people 
Population High-Risk 
Pricing/taxation In-patient care 
Minimum drinking/purchase age legislation Imprisonment 
Supply-side Legislative restriction on days/hours/location of sale 
Host responsibility initiatives 
Policing and other enforcement 
Advertising regarding on-supply or provision 
Drink-driving legislation Pharmacotherapies 
Random breath testing Psychological treatment 
Restrictions on alcohol advertising Education strategies 
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Demand-side Drinks labeling, packaging and health wamings Screening and brief intervention 
Public health advertising 
School education curriculum 
Social norms marketing 
The population approaches include measures which restrict the availability of 
alcohol (i.e., operating through the supply-side), for example, via reduced 
hours of trading, but also measures aimed at reducing the motivation to drink 
(i.e., through the demand-side), for example, the threat of punishment for 
drink-driving, or health warnings in retail outlets of the ill-effects of alcohol. 
In-patient care for individuals with alcohol use disorders, and imprisonment 
for criminal offences are essentially high-risk approaches, in which the 
problem drinker's access to alcohol is diminished during the period of in-
patient care or detention. In comparison, treatment approaches work by 
various mechanisms to reduce the patient's desire for alcohol or to increase 
his/her ability to avoid excessive consumption. 
The strategies listed in Table 2.1 concern alcohol-consumption, and therefore 
constitute only a subset, albeit a large one, of ways to reduce alcohol-related 
harm. There are numerous measures which reduce the likelihood of alcohol-
related harm without affecting consumption per se. These too can be 
classified as either population approaches (e.g., provision of public transport) 
or high-risk approaches (e.g., drivers license revocation). Given the focus of 
the present thesis, these will not be examined further. 
The alcohol and public health "realpolitik" in early 21st century New Zealand 
"All is yet molten, mercurial. There are more departures to make than 
precedents to follow. To have a history may be an old land's glory and 
safeguard: to make a history is a new land's perilous employment" 
-New Zealand Herald editorial on the election of a new Prime Minister, 1925. Cited in 
Sinclair, K and Dalziel, R (2000) A history of New Zealand. Penguin Books, Auckland, 
N.Z. 
This comment is essentially a celebration of the exciting economic and social 
possibilities on offer to New Zealanders of the early 20th century. It is 
arguably as relevant to the New Zealander of the early 21st century but more 
as a warning of the potential perils of rapid social change. In the last 2 
decades New Zealand has undergone a radical transformation from a mixed 
market economy, in which the state intervened to meet social objectives such 
as employment, minimum income, and housing, to an essentially free market 
economy in which individual rights dominate. Both the extent and speed of 
the change have been remarked upon by social commentators (Sinclair & 
Dalziel, 2000). 
An effect of such a swing in a country's political economy is that "the 
influence of business interests in the negotiation of health and welfare policy 
generally increases and that of state officials decreases" (Casswell, 1993c, 
p.29). Policies affecting the sale and advertising of alcohol changed 
fundamentally in a period of 10 years and represented a dramatic 
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liberalisation of supply-side policies (Casswell, 1993a). This is the realpolitik, or 
the practical politics, in which the challenge of reducing hazardous drinking 
among young people is located. 
The alcohol industry strongly opposes any taxation on alcohol (Beer Wine and 
Spirits Council of New Zealand, 2002; Robertson, 2001). The retention of 
taxation in New Zealand is an exception to a strong trend away from 
regulation of supply-side policies relating to alcohol, which, according to at 
least one commentator, stems from the government's reluctance to forgo 
valuable revenue (Casswell, 1993a). Given the current political climate it 
seems unlikely that taxes will be substantially increased in the foreseeable 
future. Reductions in hazardous drinking among young people are therefore 
unlikely to come from this approach, although effort may be needed to 
counter the alcohol industry lobby for removal of excise duties on alcohol, 
which if successful, might lead to worsening problems for young people. 
Changes to the Sale of Liquor Act in 1989 represented a substantial 
liberalisation of the availability of alcohol. Supermarkets started selling wine, 
opening hours increased, and the number of liquor outlets almost doubled in 
the period 1990 to 1995 (Hill & Stewart, 1996). The Act was reviewed by 
government at various stages in the 1990s, most recently in 1999. Despite 
numerous submissions from public health agencies, including the Ministry of 
Health, opposing proposed further liberalisation (Alcohol Advisory Council 
of New Zealand, 1999; Alcohol and Public Health Research Unit, 1999), the 
Act was significantly modified, including a reduction in the purchasing age to 
18 years, effective from 1 December 1999. It is too early to evaluate the effects 
of that change in terms of alcohol-related morbidity and mortality, but studies 
indicate that youth drinking levels have increased (Habgood et al., 2001) and 
that significant numbers of 15-17 year-olds can purchase alcohol (K ypri & 
Dean, 2002). Given the recency of the change it appears unlikely that the 
minimum purchase age will be increased in the foreseeable future. 
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Regrettably, certain policies, most of which are evidence-based, in particular 
those operating through supply-side mechanisms, have been liberalised to the 
extent that young people have greater access than ever to cheap alcohol. Effort 
in recent years has focused on population strategies operating through the 
demand-side. Evidence in favour of social marketing, health education 
programs, and drinks labelling is limited (Edwards et al., 1994). In contrast, 
drink-driving laws and random breath testing appear to be powerful 
preventive strategies (Edwards et al., 1994), but some argue that these 
continue to be under-utilised in New Zealand. Specialist treatment, a high-
risk strategy essential for public health as well as humanitarian reasons, can 
deal with only the most extreme end of the alcohol use spectrum. 
Evidence for the effectiveness of brief intervention (BI) for hazardous 
drinking (to be reviewed below) has steadily grown, to the point where we 
can be confident of achieving reductions in consumption and alcohol related 
harm in a variety of drinking populations (Moyer, Finney, Swearingen, & 
Vergun, 2002). Not enough is known, however, about its effectiveness for 
young people. Given its low unit cost, and coupled with screening, BI has the 
potential to reach a large number of people, making it an attractive 
proposition as a component of a comprehensive preventive strategy. 
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2.2 The origins and development of brief intervention (BI) 
The origins of BI coincided with a shift from a disease model, in which 
consumers of alcohol were considered to be either alcoholic or normal/ social 
drinkers, to a conceptualisation in which alcohol use and related problems are 
situated on a spectrum (see Figure 1.1; Saunders & Lee, 2000). Various forms 
of BI have been developed to help hazardous drinkers (i.e., those below 
clinical thresholds for disorder) and are designed to be delivered by health 
professionals who do not specialise in the treatment of addiction (National 
Institute on Alcohol Abuse and Alcoholism, 1999, April). 
What is brief intervention? 
It has been suggested that brief interventions " ... are characterised by their 
low intensity and short duration; typically consisting of 5-60 minutes of 
counselling and education ... They are intended to provide early intervention, 
before or soon after the onset of alcohol-related problems" (Babor, Steinberg, 
Anton, & Del Boca, 2000, p. 678). Brief interventions can be distinguished 
from more typical treatment approaches: "[brief interventions J often 
incorporate the efforts of primary level or non-specialist workers, ... [and] they 
are typically aimed at larger numbers of clients than are reached by 
conventional treatment methods" (Heather, 1989, p. 358). Deliberately, a 
minimum time-frame is not specified, nor is the modality of the intervention 
(e.g., face-to-face interview versus self-help materials). This reflects the 
continuing development of BI and the variety of contexts in which it is used. 
Some important early research relating to BI was conducted in emergency 
departments and trauma centres, where staff recognised that many of their 
patients were alcohol affected at the time of their injuries (Bien, Miller, & 
Tonigan, 1993). Clinicians observed that although patients would express 
commitment to addressing their drinking problems during trauma care, 
referral for specialist alcohol treatment, which often meant a wait of weeks or 
months, yielded very poor uptake (Chafetz, 1961). 
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Another important point of contact of hazardous drinkers with the health care 
system has been in general medicine. Like their emergency department 
colleagues, hospital registrars, general practitioners, and nurses, observed that 
harmful drinking was often an underlying or precipitating condition for 
health problems they were treating. As with the emergency department 
experience, efforts to direct patients to seek specialist care for their alcohol 
problems were often ineffective. 
In the late 1970s, the World Health Organisation (WHO) instigated a 
substantial program of research, to develop a set of techniques for identifying 
and effectively treating hazardous drinking (WHO Expert Committee on 
Problems Related to Alcohol Consumption, 1980). International collaborative 
studies were conducted in four phases, starting with the development of 
screening methods (Phase I), followed by the development and evaluation of 
BI techniques (Phase II), studies of general practitioners' current practices and 
willingness to use BI (Phase III), and evaluation of methods to promote 
widespread and sustainable application of BI for the reduction of hazardous 
drinking at the community level (Phase IV) (Saunders & Lee, 2000). 
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2.3 Screening instruments for hazardous drinking 
The majority of those afflicted with alcohol disorders do not seek treatment 
for their problems (Hornblow, Bushnell, Wells, Joyce, & Oakley-Browne, 
1990), suggesting there may be a need for methods of proactively identifying 
individuals whose drinking places them at high risk of harm. Various 
standardised screening tests are available, such as CAGE (Ewing, 1984), the 
Michigan Alcoholism Screening Test- MAST (Selzer, 1971), and tests derived 
from it, e.g., SMAST (Selzer, Vinokur, & van Rooijen, 1975). None perform as 
well as the Alcohol Use Disorders Identification Test (AUDIT), a product of 
Phase I of the WHO brief intervention study (Saunders & Aasland, 1987; 
Saunders et al., 1993). The AUDIT is a 10-item questionnaire which takes 2-3 
minutes to administer, and can be self-completed. It has been found to have 
high specificity and sensitivity in identifying hazardous drinkers, and it has 
been used in many countries and clinical settings (Allen, Litten, Fertig, & 
Babor, 1997; Reinert & Allen, 2002). 
Screening with biochemical markers such as gamma-glutamyltransferase 
(GGT), and carbohydrate-deficient transferrin (CDT) is also used in clinical 
practice, but these markers are not sufficiently sensitive to heavy episodic 
drinking (Conigrave et al., 2002) to be useful for young people, for whom this 
is the predominant drinking pattern. Furthermore, these tests are expensive 
and have to be conducted in a specialist laboratory, so that results can not be 
quickly reported to patients. From a review of available screening approaches 
for hazardous drinking, it was concluded that tests for biochemical markers 
and the use of informant reports (e.g. of a spouse) do not improve the 
sensitivity and specificity of self-report screening measures (Babor et al., 
2000). 
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2.4 Elements of behaviour change and the potential for BI in preventive 
medicine 
As part of a large epidemiological study of the health of British men, Rose and 
colleagues conducted a controlled trial in which smokers at exceptional risk of 
health problems received individualised advice to quit (Rose, Hamilton, 
Colwell, & Shipley, 1982). More than half of the men quit immediately and the 
majority of them were still non-smokers 20 years later (Rose & Colwell, 1992). 
From this impressive result Rose and Colwell concluded that "matching the 
advice to the individual can induce powerful motivation" (p. 32). 
This study is illustrative of the move toward motivational enhancement 
techniques in preventive medicine. In the alcohol field also, a body of research 
has emerged on the motivational states of individuals seeking help for their 
drinking, and suitable approaches for meeting this need. An increasingly 
popular approach is motivational interviewing, which is founded on the idea of 
stages of change, embedded within the Transtheoretical Model of behaviour 
change (Prochaska & DiClemente, 1982). 
According to this approach, a series of four to six stages characterises the 
process through which changes in the course of addictive behaviour occur. 
The "wheel of change" derived from the stages of change model is depicted in 
Figure 2.1 (Miller & Rollnick, 1991). The stages model has been enormously 
influential in the practice of psychotherapy and counselling. For the purpose 
of illustration, the model is described below in terms of smoking cessation, 
the basis of the original theory and much of the subsequent research 
(Prochaska & DiClemente, 1982; Prochaska, DiClemente, & Norcross, 1992; 
Sutton, 2001). 
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Figure 2.1 Prochaska and DiClemente's six stages of change 
Permanent Exit 
Reproduced from Miller & Rollnick, 1991 
Individuals in the pre-contemplation stage, shown outside the wheel, are not 
considering quitting and therefore do not seek help. In the contemplation stage, 
individuals may have begun to recognise problems related to their smoking 
but have not yet considered the evidence sufficient to warrant action. The 
determination stage (also known as preparation) has been described as a 
"window of opportunity" (Miller & Rollnick, 1991, p. 17), in which the smoker 
makes a commitment to quitting but may slip back to contemplation before 
acting on the commitment. In the clinical context, the action stage begins when 
the person enters treatment, although it is noted that many people succeed in 
quitting without formal help. Maintenance refers to the efforts made to protect 
the gains achieved and to avoid relapse. Miller and Rollnick (1991) note that 
the skills necessary to maintain the new health behaviour may be different to 
those required to quit or cut down. Relapse is a common experience in the 
natural history of tobacco addiction. At this point in the recovery process it is 
hoped that the relapsed smoker will again move through the stages of change 
and make a permanent exit from the addiction cycle. 
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Although motivational interviewing is not the only method used in BI -
others are coping skills training or client education- many BI approaches rely 
on some of its features. Six elements of effective motivational interviewing 
have been identified, forming the acronym FRAMES: Feedback of individual 
risk, encouraging the client to take Responsibility for change, Advice, providing 
a Menu of options for change, use of Empathy, and the fostering of Self-efficacy 
(Miller & Rollnick, 1991). 
In addition to its influence on thinking in psychotherapy and counselling, 
stages of change has become a dominant aetiological model and motivational 
interviewing a major intervention technique for a variety of health 
behaviours, including smoking (Prokhorov, Hudmon, & Gritz, 1997), 
nutrition (Mhurchu, Margetts, & Speller, 1998), eating disorders (Treasure et 
al., 1999), exercise (Harland et al., 1999), unsafe sexual practices (Carey et al., 
1997), and hazardous drinking (Baer et al., 1992). 
There are, however, some obvious limitations of the stages of change model in 
relation to young people's hazardous drinking. Most of the population 
burden of alcohol related harm is due to the episodic intoxication of a 
relatively large segment of the population, rather than to the small alcohol 
dependent minority (Stockwell et al., 1996). Embedded within the stages of 
change model, essentially a clinical approach, is the assumption that an 
addictive process is present in the individual. The theory and much of the 
early research grew from clinical experience with individuals who, in the 
main, were addicted to smoking (Prochaska & DiClemente, 1982). 
While the evidence for the fit of the stages of change model to smoking 
cessation is substantial (Miller & Rollnick, 1991), questions remain concerning 
both the measurement and conceptualisation of stages of change for alcohol 
use (Sutton, 2001). A problem with the original stages of change model is that 
it was not based on a cohort of individuals whose stage was prospectively 
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measured and sequentially associated with subsequent behaviour change 
(Horwath, 1999). Instead cross-sectional data were used, with individuals 
selected to be representative of each stage. Upon review of applications of the 
transtheoretical model to alcohol use, Sutton concluded that "current 
evidence for the model. .. is meagre and inconsistent" (Sutton, 2001, p. 183). 
Additionally, there is very little research on the use of this model with young 
hazardous drinkers. 
BI in preventive medicine 
Shortcomings aside, the stages of change model encouraged primary care staff 
to view presentations for treatment of health conditions apparently unrelated 
(from the patient's point of view) to drinking, as a potential teachable moment, 
in which the individual's motivation to change might be relatively high. It 
became understood that referral of a patient for specialist treatment was a lost 
opportunity to intervene, and that an intervention which could be delivered 
on-the-spot had the potential to reach a large number of individuals whose 
needs had not previously been met (Heather, 1998; Institute of Medicine, 
1990). 
Having noted the proliferation of preventive advice giving in modem 
medicine, Rose (1992) identified a significant obstacle to the realisation of 
widespread health gains: "Some of the preventive options available to doctors 
are a natural extension of their familiar clinical skills (for example, screening 
and immunization), but many involve counselling (for example, management 
of problems relating to alcohol, diet, or stress) and here the requisite skills lie 
outside the regular medical range" (p.30). 
Rose here alludes to what others (e.g., Katz, 2001) have described as a major 
challenge facing preventive medicine: to find ways of applying the now 
considerable body of knowledge of psychological methods for promoting 
health enhancing behaviour, within a framework in which health care has 
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traditionally been delivered to much of the population, i.e., in general practice 
settings and public hospitals. 
Katz (2001) identified a mismatch in the development and application of 
treatment technologies and the settings in which they can be most beneficial 
to the population, and calls for greater application of behavioural science to 
the problems of physical ill-health. He notes that the leading causes of death 
are largely due to factors modifiable through behaviour change, and that 
there exists a well developed academic and clinical discipline, i.e., 
psychology, which has traditionally been concerned with the care of the 
relatively small sector of the community that seeks treatment for mental 
illness. The vast majority of individuals who could benefit from behavioural 
interventions to improve their physical health are not currently exposed to 
such treatments. 
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2.5 Evidence for the efficacy of BI 
In light of Katz's (2001) appraisal of the challenges in reducing health-risk, 
evidence is now reviewed on the effectiveness of BI delivered by health care 
practitioners, an approach that has begun to bridge the gap between 
behavioural science and preventive medicine. 
Practitioner-delivered BI 
BI approaches can be characterised by three qualities: their duration, the 
setting in which they are applied, and the medium through which they are 
delivered. The duration can vary from a few minutes to sessions totalling a 
few hours. Settings include general practice consulting rooms (Anderson & 
Scott, 1992), emergency departments (Gentilello et al., 1999), hospital wards 
(Chick, Lloyd, & Crombie, 1985), workplaces (Richmond, Kehoe, Heather, & 
Wodak, 2000), schools (Werch et al., 1996), student health clinics (Dime££, 
1998), people's homes (Cunningham, Koski-Jannes, Wild, & Cordingley, 
2001), even licensed establishments (Reilly, Dight, Van Beurden, & Van 
Beurden, 1998). The medium is typically face-to-face but the telephone 
(Lichtenstein, Andrews, Lee, Glasgow, & Hampson, 2000), mail 
(Cunningham, Sdao-Jarvie, Koski-Jannes, & Breslin, 2001), and more recently 
computers and the world-wide web (Cunningham, Humphreys, & Koski-
Jannes, 2000; Hester, Walters, & Haney, 2000), are beginning to be used. These 
correspondence and self-help methods are reviewed separately below. 
Other important variables in the application of BI relate to whether or not the 
individual is seeking treatment, their degree of impairment, the characteristics 
of the person delivering the intervention (e.g., doctor, nurse, clinical 
psychologist), and the theoretical underpinnings of the approach (e.g., 
motivational interviewing, cognitive behaviour therapy). These variables are 
inter-related and also tend to be related to the duration, setting, and medium 
of the intervention. 
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Four comprehensive meta-analytic reviews of BI for hazardous drinking have 
been conducted (Bien et al., 1993; Wilk, Jensen, & Havighurst, 1997; 
Poikolainen, 1999; Moyer et al., 2002). In the oldest of the reviews, Bien and 
colleagues (1993) examined studies of BI in three contexts: general health care, 
under conditions of self-referral, and specialist care. For the purpose of 
analysis, studies were grouped on the basis of trial design: BI versus control 
(no treatment), and BI versus extended therapy. Effect sizes for the former 
ranged from -0.03 to 1.06 with a mean of 0.38. For the latter group, effect sizes 
ranged from -0.59 to 0.41 with a mean of 0.06. The authors concluded that 
brief interventions " ... are usually significantly more effective than no 
intervention; ... commonly show similar impact to more extensive 
interventions; and ... can enhance the effectiveness of subsequent treatment." 
(Bien et al., 1993, p.326). 
The study by Moyer and colleagues (2002) represents the most comprehensive 
overview of the effectiveness of Bls for hazardous drinking to date. These 
researchers utilised a sophisticated approach, in which they analysed 
separately studies involving treatment-seeking individuals (i.e., those referred 
for alcohol treatment), and studies of non-treatment-seekers (i.e., individuals 
opportunistically identified when presenting for treatment of other health 
problems). Two outcomes were used: alcohol consumption, and a composite 
of all drinking-related outcomes. These were examined at :::;3 months, 3-6 
months, 6-12 months, and > 12 months follow-ups. 
Importantly, they addressed the potential file-drawer problem (Rosenthal, 
1991), perhaps better known as publication bias (Dickersin, 1990). It has been 
shown that under-powered clinical trials with statistically significant findings 
are more likely to be reported in the scientific literature than studies with non-
significant results (the latter often consigned to the file drawer) (Dickersin, 
Chan, Chalmers, Sacks, & Smith, 1987). This is due to a variety of factors 
beyond the scope of this thesis (see Dickersin, 1997 for a review). To address 
possible publication biases, which tend to inflate apparent treatment effects, 
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for the two groups of studies outlined above, Moyer et al. (2002) calculated 
mean effect sizes with and without the under-powered studies. 
Of the 54 studies which met the review criteria, 34 compared BI with control 
conditions in non-treatment-seeking samples, and 20 compared BI with more 
extensive intervention in treatment-seeking samples. For BI versus control, 
there were statistically significant effect sizes (ranging from 0.14 to 0.67) for 
both consumption and alcohol-related problems at all but the >12 months 
follow-up. When alcohol-dependent individuals were excluded, these effect 
sizes increased. The results were similar when the under-powered studies 
(N=9) were excluded. Comparison by gender revealed no statistically 
significant differences by treatment effect. 
For BI versus more extensive treatment, effect sizes were non-significant 
except at the 3-6 month follow-up, where extensive treatment was superior to 
BI in reducing alcohol consumption (effect size= 0.42). The results were 
similar when the under-powered studies (N=l3) were excluded. Comparison 
by gender revealed no statistically significant differences by treatment effect. 
In another recent review, motivated by the " ... concern that the popularity of 
motivational interviewing has outstripped the evidence for its effectiveness" 
(Dunn, Deroo, & Rivara, 2001, p. 1726), Dunn and colleagues studied only BI 
methods utilising motivational interviewing techniques. Due to considerable 
variation in the application of motivational interviewing, a meta-analytic 
review of outcomes was not considered appropriate. In 11 of 15 studies of 
motivational interviewing applied to substance abuse problems (principally 
alcohol), effect sizes were comparable to those in the Bien et al. (1993) and 
Moyer et al. (2002) reviews. 
In summary, these review studies show that BI produces small to moderate 
reductions in alcohol consumption and alcohol-related harm relative to no 
treatment for non-treatment-seeking individuals, and, no benefit relative to 
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extensive treatment for treatment-seeking individuals. In contrast to the 
results of particular studies there is no evidence that the effectiveness of BI 
varied by gender. 
Correspondence and self-help BI 
Self-help pamphlets, manuals, and books (collectively known as 
bibliotherapy) have been used to supplement traditional treatment 
(Richmond, Heather, Wodak, Kehoe, & Webster, 1995), to stimulate interest in 
treatment, and in conjunction with telephone follow-up and support 
(Heather, Kissoon-Singh, & Fenton, 1990). Bibliotherapy has also been trialled 
in clinical settings as a self-standing intervention, to raise awareness about 
safe-drinking guidelines, to help people assess their own alcohol use and to 
suggest strategies to cut-down (Heather, Whitton, & Robertson, 1986b). 
Although not generally considered under the rubric brief intervention, the 
provision of self-help materials and support by correspondence have certain 
features in common with BI: they minimise professional contact, can be 
personalised to fit a client's motivational state, can be used to supplement 
more extensive intervention, and they have the potential to reach segments of 
the population not normally in contact with alcohol treatment services. 
More recently, the efficacy of self-help materials outside healthcare settings 
has been studied, in which materials are posted to entire communities 
(Cunningham, Wild, & Walsh, 1999; Sobel! et al., 2002). As far back as the 
mid-1980s, computers were used to deliver self-help resources (Skinner, 
Allen, Mcintosh, & Palmer, 1985), and interactive applications via the Internet 
have recently begun to appear (see Skinner, Maley, Smith, Chirrey, & 
Morrison, 2001 for a review). 
Despite this considerable interest from the research community, to date no 
formal review of the efficacy of these approaches in reducing hazardous 
drinking has been published. A meta-analytic review is beyond the scope of 
this thesis. Instead, studies with potential relevance to young people were 
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identified from keyword searches of Psychinfo and PUBMED, and from 
consultation with a senior researcher in the field (Dr. J. A Cunningham). 
In all there were 13 studies: two surveys using probability sampling of 
general populations (Cunningham et al., 1999; Koski-Jannes & Cunningham, 
2001), six randomised controlled trials (J. A Cunningham, A Koski-Jannes et 
al., 2001; Heather et al., 1990; Heather, Robertson, MacPherson, Allsop, & 
Fulton, 1987; Heather et al., 1986; Miller, Gribskov, & Mortell, 1981; Richmond 
et al., 1995; Sanchez-Craig, Davila, & Cooper, 1996; Sitharthan, Kavanagh, & 
Sayer, 1996), one quasi-experiment (J. A Cunningham, K. Sdao-Jarvie et al., 
2001), one small area population study (Cunningham, Wild, Bondy, & Lin, 
2001), and two preliminary studies of internet applications of self-help 
(Cunningham et al., 2000; Humphreys & Klaw, 2001). These are grouped 
according to study design and are summarised in Table 2.2. 
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Table 2.2 Studies of self-help and correspondence interventions for hazardous drinking 
Study Methods Results and comments 
Cunningham, Design: Telephone survey of a random sample from the general 31.4% of current drinkers and 44.5% of problem drinkers 
Wild, & Walsh, population expressed interest in receiving a free self-help booklet for 
1999 alcohol problems. 
Koski-Jannes & Design: Telephone survey of a random sample of individuals from the Interest in a), b), and c) was 16%, 26% and 39%, respectively.
 
Cunningham, general population 
2001 Current drinkers were asked about their interest in: a) a telephone 
assessment with a therapist, b) a self-help book, and c) computerised 
normative feedback concerning their drinking. 
Cunningham, Design: Randomised controlled trial (factorial design) Drinking levels at 6 months were compared, with adjustment f
or 
Koski-Jannes, General population survey with random assignment to: 
baseline levels. Condition b) reduced the number of drinks per 
Wild,& drinking day and number of binge episodes. Con
dition d) 
Cordingley, 2001 a). no intervention control resulted in reduced total consumption and numb
er of binge 
b) personalised feedback alone 
episodes. 
c) self-help book alone 
d) personalised feedback+ self-help book 
Heather, Design: Randomised controlled trial Six-month follow-up showed a smaller percentage 
exceeding 
Kissoon-Singh, Problem drinkers wanting to cut down their drinking were recruited 
weekly limits in groups b), c) and d) relative to a). Conditions c) 
& Fenton, 1990 through newspaper advertisements to one of: 
and d) did not produce better outcomes than b). 
a) a general advice and information booklet I 
b) a behaviourally-based self help manual 
These results support the conclusion that self-help materials can ' 
be used to assist people in their natural recovery from alcohol 
c) a behaviourally-based self help manual+ the opportunity to make problems. 
progress reports to a telephone answering service 
d) a behaviourally-based self help manual + the opportunity to make 
progress reports by telephone to an interviewer 
(;J 
00 
Heather, Design: Randomised controlled trial 
Whitton, & Problem drinkers wanting to cut down their drinking were recruited 
Robertson, 1986 through newspaper advertisements to one of: 
a) a self-help manual 
b) a general information and advice booklet 
Heather, Design: 12-month follow up of Heather, Whitton, & Robertson, 1986, 
Robertson, above 
MacPherson, 
Allsop, & Fulton, 
1987 
Miller, Gribskov, Design: Randomised controlled trial 
& Mortell, 1981 Self-referred problem drinkers were assigned to one of: 
a) a self-help manual with minimal therapist contact 
b) a self-help manual plus 10 individual treatment sessions. 
Sanchez-Craig, Design: Randomised controlled trial 
Davila, & Problem drinkers wanting to cut down their drinking were recruited 
Cooper, 1996 through newspaper advertisements to one of: 
a) a self-help book sent by mail 
b) a self-help book sent by mail plus a 30-minute telephone 
assessment. 
Sitharthan, Design: Randomised controlled trial 
Kavanagh,& Problem drinkers wanting to cut down their drinking were recruited 
Sayer, 1996 through media advertisements to one of: 
Cognitive Behavioural Therapy (CBT) by correspondence 
Minimal Intervention (MI): 5 letters about the effects of alcohol and 
encouragement to complete and return drinking monitoring cards. 
--
At 6-months follow-up, there were greater reductions in drinking 
during the preceding seven days for those who received the 
manual (group a), than those who received the information 
booklet (group b). 
The external and internal validity of this study is limited by a poor 
return rate of initial self-assessment questionnaires (31%) and 
high attrition at 6-month follow-up (47%), respectively. 
Reduced consumption in the group that received the self-help 
manual was maintained at 12-month follow-up 
There were reductions in alcohol consumption in both groups 
and between-group differences were not statistically significant. 
At 3-month follow-up there were more moderate drinkers in 
group b) than in group a). There were no between group 
differences at 12-month follow-up. 
At 4-month follow-up those receiving CBT had decreased their 
alcohol consumption more than had those receiving MI. The 
differences remained at 6 and 12 months, despite the M I group 




Cunningham, Design: Quasi-experiment Provision of the booklet did not increase the likelihood of return 
Sdao-Jarvie, Clients of an alcohol and drug service on alternative months were given 
for treatment. However, in the 90 days preceding the 6-month 
Koski-Jannes, & follow-up, clients who had received the booklet drank on fewer 
Breslin, 2001 
a self-help booklet. A random sample of those who consented to follow- days and drank less per drinking day than clients not given the 
up were interviewed 6 months later. booklet. 
Cunningham, Design: Small area population study (with randomisation) A three-way statistical interaction was observed: Intervention 
Wild, Bondy, & Self-assessment questionnaires were sent to members of randomly 
group participants who were problem drinkers reduced their 
Lin, 2001 drinking (relative to controls), if they perceived themselves to be selected households. All who posted them back were sent a at high risk, but increased their drinking if they perceived 
personalised normative feedback booklet. A general population survey in themselves to be at low risk. The same polarising pattern was 
the same area was conducted a month after the mailing, allowing for the observed for non-problem drinkers. 
collection of matched follow-up data. 
Humphreys & Design: Mixed-mode survey of members of a self-help group Women and young people were most often interested in the self-
Klaw, 2001 Individuals who attended face-to-face meetings, on-line meetings, or 
help group, including the on-line format. 
both were asked to provide demographic data, indicate their alcohol use 
levels, and use of help resources. 
Cunningham, Design: Internet survey process evaluation Feedback was generally well received by respondents but those 
Humphreys, & Individuals provided details of their drinking and related experiences 
whose drinking was highly variable or infrequent found the 
Koski-Jannes, through a website and were given personalised, normative feedback on-
format less credible. 
2000 line. A voluntary web survey was linked to the feedback, assessing It was concluded that the Internet format is promising as a 
acceptability of the materials and process. means of providing motivational feedback on alcohol use. 
~~--
~ 
The population surveys, both Canadian, showed that substantial proportions 
of drinkers were interested in receiving self-help materials (Cunningham et 
al., 1999), and that computerised materials were likely to be more appealing 
than traditional formats (Koski-Jannes & Cunningham, 2001). They suggest 
that self-help materials provided via mail or the Internet have the potential to 
reach a large segment of the population, many of whom would not ordinarily 
access services for alcohol problems. The generalizability of these Canadian 
studies to other countries is, however, unknown. 
In all but two of the randomised controlled trials of self-help materials or 
correspondence interventions a. A. Cunningham, A. Koski-Jannes et al., 2001; 
Richmond et al., 1995), participants had been recruited with advertisements 
offering help with drinking problems. One would therefore assume that these 
individuals had relatively high motivation to reduce their drinking. It is 
against this backdrop that these results should be interpreted. 
Three trials showed that receiving a self-help manual resulted in decreased 
drinking up to six-months later (Heather et al., 1986; Heather et al., 1990; 
Sanchez-Craig et al., 1996). In one study the effects were present at 12 months 
(Heather et al., 1987), in another they were limited to three months (Sanchez-
Craig et al., 1996). 
The quasi-experiment reported by Cunningham, Sdao-Jarvie, et al. (2001) 
suggested that a self-help booklet could be an effective supplement to clinical 
care of individuals with drinking problems. Sitharthan et al. (1996) examined 
an intervention involving correspondence over a number of weeks, and this 
compared favourably with a less intensive correspondence intervention. 
The most robust study of self-help and correspondence materials for alcohol 
problems is not yet published in the scientific literature a. A. Cunningham, A. 
Koski-Jannes et al., 2001). Cunningham and colleagues employed a factorial 
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design to examine the effects of personalised feedback, a key component of 
motivational interviewing, and a self-help book, both separately and jointly. 
Participants who received personalised feedback reported better drinking 
outcomes than those who received no intervention, but the best outcomes 
were reported by individuals who received both personalised feedback and a 
self-help book. Given the process by which participants were recruited - a 
probability sample from the general population- it can be concluded that 
personalised feedback and a self-help manual used pro-actively would be 
likely to benefit hazardous drinkers in the wider population, many of whom 
might not present for treatment. 
The small area population study described by Cunningham, Wild, et al. 
(2001), was the only one to experimentally examine a psychological 
mechanism -perceived risk - hypothesised to mediate the response to 
normative feedback. Both problem and non-problem drinkers tended to 
reduce their drinking if they received the intervention and perceived 
themselves to be at high risk of alcohol related harm, and to increase their 
drinking if they received the intervention but considered themselves to be at 
low risk of alcohol related harm. This result has important implications for the 
way correspondence interventions are delivered, but needs to be replicated. 
The final two studies in Table 2.1 examined the potential utility of the Internet 
as a means of delivering self-help materials, including normative feedback, to 
members of a self-help group (Humphreys & Klaw, 2001) or 
opportunistically, to those seeking information about alcohol (Cunningham et 
al., 2000). The latter study showed that a web site, through which individuals 
can anonymously provide information about their drinking, and receive 
personalised feedback, thus simulating aspects of clinical assessment, could 
have the potential to reach large numbers of people in an unthreatening way. 
The immediacy of the feedback and the potential for individuals to follow 
links to other help agencies are appealing aspects specific to this medium. As 
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is acknowledged by Cunningham et al. (2000), research is required on the 
effect of such feedback on alcohol consumption. 
In summary, the literature concerning self-help and correspondence 
interventions is relatively small and heterogeneous. There is, however, 
evidence for the utility of this form of BI from randomised controlled trials, in 
which alcohol consumption and related problems were reduced for 6-12 
months. Given the method of recruitment to the majority of these studies, 
namely media advertisements, it is possible that these effects are limited to 
individuals who recognise the need to modify their drinking. Results from the 
survey and Internet pilot studies show that a large segment of the population 
could be reached relatively inexpensively with these kinds of intervention. 
The challenge is to find methods of evaluating the effects of self-help and 
correspondence approaches administered through the Internet (Cunningham 
et al., 2000). 
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2.6 Applications of BI for young people 
Although the need to address hazardous drinking among young people is 
substantial, research on brief intervention approaches in this age group is 
very limited. There is, however, some evidence that young people are less 
inclined to participate in brief intervention and are more often lost to follow-
up than are older drinkers (Edwards & Rollnick, 1997). This may reflect 
differences in health-seeking behaviour among young people, greater 
transience in this period of life, social norms permissive of high-risk 
behaviour, and potentially lower motivation to moderate hazardous drinking. 
Of the brief intervention studies involving principally young participants (i.e., 
persons aged 15-24 years), nearly all have been conducted in tertiary 
educational settings. These studies will be reviewed in Chapter 3. The only 
published randomised controlled trial of brief intervention in this age group 
conducted outside the tertiary setting is that of Monti et al. (1999), who 
screened adolescents (18-19 years) presenting for emergency room care. They 
randomly assigned 94 patients to receive either a motivational interview 
(intervention) of the type described by Miller and Rollnick (1991) or standard 
care (control). At three- and six-month follow-up both the intervention and 
control groups had reduced their consumption of alcohol and there were no 
between-group differences. However, the intervention group had 
substantially lower odds of reporting drink-driving, traffic offences, alcohol-
related injuries, and reported fewer other alcohol-related problems. These 
effects were not moderated by gender or stage of change. 
Two potential explanations offered by the authors for the failure to find a 
between-groups difference in alcohol consumption, are (i) that the experience 
of an emergency room visit (for members of both experimental groups) may 
be a significant motivation to moderate drinking in the succeeding months, 
and (ii) that the control group also received an assessment which may have 
encouraged them to moderate their drinking. 
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2.7 Summary 
Drinking to intoxication should be the primary public health concern for 
young people, rather than total alcohol consumption. In the current political 
and social environment, high-risk approaches, such as BI, have the greatest 
likelihood of being implementable as a means of reducing young peoples' 
tendency to hazardous drinking. BI emerged in a shift from the disease model 
of alcoholism to a characterisation of the drinking population in terms of the 
risk of harm per unit of exposure to alcohol. In this model, a spectrum of 
alcohol use and related problems is acknowledged. BI is designed to meet the 
needs of the significant proportion of drinkers whose consumption places 
them below the clinical threshold for an alcohol use disorder, but still at 
significant risk of alcohol-related harm. 
BI can be administered by health workers without specialist knowledge of 
alcohol disorders, and is comparatively inexpensive. It can also be used pro-
actively, i.e., in the absence of a precipitating health condition, with 
opportunistic screening, using an instrument such as AUDIT, and can 
therefore play a key role in preventive medicine. There is now strong 
evidence for the effectiveness of BI in reducing hazardous drinking in 
primary care and emergency settings, particularly for non-treatment-seeking, 
non-dependent drinkers. A lesser body of evidence suggests that self-help 
materials can be used to supplement practitioner delivered intervention or as 
self-standing intervention. Research is needed to identify appropriate 
methods of interfacing with young people, to develop the technologies 
necessary to deliver BI widely, and to determine its effectiveness. 
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CHAPTER 3 Tertiary students as a population for brief 
intervention research 
"If you're going to drink you may as well drink ... like if you're going to have five 
beers and stop what is the point? You don't sit down and have five cans of coke. 
People say 'I drink to be social' but you don't sit down and drink litres and litres 
of fluid to be social. .. So every time I drink I would probably drink more than six 
because I don't think its worthwhile to have just a couple." 
- Comment by a 22 year-old female university student in focus group 
discussion on tertiary student hazardous drinking 
In Chapter 2 brief intervention (BI) was explored as a potential means of 
addressing hazardous drinking among young people. In this chapter, a 
rationale is presented for the study of BI for tertiary students, an important 
subgroup of young people. Previous research on BI for tertiary students is 
reviewed. This is followed by a description of the New Zealand tertiary 
education context as it relates to hazardous drinking and research 
opportunities. A model for investigating the application of BI to the 
prevention of hazardous drinking among tertiary students is then articulated. 
Finally, considerations arising from the Treaty of Waitangi are briefly 
examined as they relate to the design and implementation of the research. 
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3.1 Why study BI for tertiary students? 
A tertiary student is defined here as a person attending a post-secondary 
educational institution such as a university, college, or polytechnic. Much of 
the research on drinking in tertiary education settings has been conducted in 
the U.S.A., where the term "college student" has equivalent meaning to the 
definition given above. Throughout this thesis, "tertiary student" will be used 
except where referring to findings of studies in which other terms were used. 
There are several reasons why the tertiary student setting is a good place to 
start an investigation of BI for young people. The principal age-range of 
tertiary study, 18-22 years in New Zealand (Ministry of Education, 2001), 
coincides with the highest alcohol consumption levels in the life course, as 
indicated in Chapter 1 (Habgood et al., 2001; Ministry of Health, 1998c). The 
rate of serious injury, a substantial proportion of which is alcohol related, also 
peaks in this age group (Kypri, Chalmers, & Langley, 2002; Kypri, et al., 2002). 
The tertiary educational setting is a unique environment to which a large 
proportion of young people in industrialised countries is exposed en masse. At 
July 2000, 31% of 18-22 year-olds in New Zealand were enrolled at a tertiary 
education institution of some description (Ministry of Education, 2001; 
Statistics New Zealand, 2000). This figure is identical to that in the U.S.A. for 
students attending 2- and 4-year colleges (Hingson, Heeren, Zakocs, Kopstein, 
& Wechsler, 2002). Furthermore, many of the industrialised world's future 
leaders and role models will have passed through the tertiary education 
system as young people. 
For these and other reasons, several studies have examined tertiary student 
drinking in North America (Johnston, O'Malley, & Bachman, 1992; Wechsler, 
Davenport, Dowdall, Moeykens, & Castillo, 1994; Wechsler, Dowdall, 
Davenport, & Castillo, 1995), some European countries (Gill, 2002; Nystrom, 
Perasalo, & Salaspuro, 1993), and Australia (Roche & Watt, 1999; Wilks, 1989). 
These studies show that drinking to intoxication is regularly practised by a 
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large proportion of students in each country. One could argue that such 
drinking is normative. Moreover, students are found to drink more than their 
non-student peers, and to experience significant alcohol-related problems. 
Recently in the U.S.A., the seriousness of concern by public health agencies 
and researchers about college student drinking was expressed in a Call to 
Action from the Task Force of the National Advisory Council on Alcohol 
Abuse and Alcoholism (United States National Advisory Council on Alcohol 
Abuse and Alcoholism, 2002). The Task Force found that 
"some 1,400 college students between the ages of 18 and 24 die every year 
as a result of hazardous drinking, but half a million suffer unintentional 
injuries under the influence of alcohol. Another 600,000 are assaulted by 
fellow drinking students and more than 70,000 are sexually assaulted" (p. 
vii). 
Although the subject of considerable media coverage, folklore, and 
government concern, little is known about the patterns of tertiary student 
drinking and related health consequences in New Zealand. Furthermore, 
while there is an impressive body of research supporting the use of brief 
intervention in a variety of settings, there are relatively few studies of its 
application for young people. Tertiary students therefore represent an 
important population in which the application of this prevention approach 
can be studied. 
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3.2 Previous research on BI with tertiary students 
Of the studies included in the meta-analytic review articles discussed in 
Chapter 2, some were conducted with tertiary students. These and other 
papers reporting on randomised controlled trials involving tertiary students 
identified from Psychinfo and PUBMED keyword searches and from inquiries 
made directly with researchers, are presented in Table 3.1. Included in the 
table is a brief summary of the methods, findings, and some relevant 
comments. Of concern, is the potential for the file drawer problem (discussed 
in Chapter 2) in which under-powered studies attaining null results may have 
been conducted but remain unpublished. 
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Table 3.1. C lied trials of brief · 
~ -------- ------------------------- ---- - -- forh ------- -- - - d drinkin -~ ---------- -------- --- ----- d ----------
Study Sample and intervention Finding and comments 
Agostinelli, Brown, and N=23 psychology students self-selected from 64 who screened positive Follow-up: 6 weeks 
Miller (1995) for problem drinking. Random assignment to: Average within-subjects ESs for interv
ention and control 
a) Mailed personalised feedback (N=12), involving comparison with US groups were .68 and .02 respectively. 
population drinking norms, information about tolerance, SACs, and 
family history risk; 
b) No-treatment control (N=11). 
This is a very small trial. 
Baer et al. (1992) N=134 young adults, primarily students recruited through advertising and Reductions for both groups in
 drinking throughout a 2· 
reporting one or more problems on the the MAST. Random assignment year follow-up period. No significant between group 
to: differences. 
a) 1 -hour of individual advice (N=28) 
b) A 6-week classroom program (N=18) The study is limited by very high attrition and the 
absence of an assessment-only control group. 
Baer et al. (2001) N=384 students identified through a mail-out to all college-bound high- Follow-up: 3 and 4 y
ears 
school students. Those identified as high-risk drinkers were randomly There were main effects of time for frequency of 
N.B. This is a 3- and 4- assigned to: drinking, quantity con
sumed, and alcohol-related 
year follow-up of Marlatt a) 1-hour assessment plus a 1-hour motivational interview (N=96) consequences. Diffe
rences between groups at baseline 
et a1.(1998) described b) 1-hour assessment only (N=143) and 4-year follow-up
 (in z scores) were 
below c) A normative comparison group randomly selected from all -0.17 and 0.10 respe
ctively. Corresponding figures for 
respondents to the initial mail-out (N=145) alcohol-related consequences were 0.06 and 0.31. 
This is a high-quality study showing modest but long-






Borsari and Carey N=60 psychology students who met screening criteria were randomly 
(2000) assigned to: 
a) 1 session motivational intervention using BASICS (N=29) 
b) No-treatment control (N=31) 
Collins, Carey, and N=1 00 psychology students who met screening criteria were randomly 
Sliwinski (2002) assigned to: 
a) Mailed brief intervention (Intervention; N=49) 
b) A psychoeducational brochure about alcohol use (Control; N=51) 
Dimeff and McNeely N=33 college students presenting for medical care randomly assigned 
(2000) to: 
a) 1 session motivational intervention using BASICS (N=13) 
b) Treatment as usual (N=20) 
Marlatt et al. (1998) This is the same trial reported by Baer et al. (2001) above. In this paper, 
six-month, one-year and two-year follow-up data are reported. 
Follow-up: 6 weeks 
The intervention group drank less per week and 
reported fewer binge sessions than the control group at 
follow-up. 
No adjustment was made for baseline differences (e.g. 
using ANCOVA). External and ecological validity is poor. 
Follow-up: 6 weeks and 6 months 
At 6 weeks, the brief intervention group reported 
significantly fewer drinks per heavy drinking week and 
fewer binge episodes than the control group. Differences 
were non-significant at 6 months follow-up. 
Attrition was high at 6 months: 35 were lost to follow-up. 
No quantitative data were reported: " ... moderate to large 
effect sizes were observed" (p.96) 
This is a very small trial with high attrition and 
insufficient description of analyses and results. 
Compared to participants in the control group, 
intervention group participants reported lower drinking 
frequency, quantity and peak quantity over time. ESs 
ranged from 0.14 to 0.20 . 
. 
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Murphy et al. (2001) N=99 college students screened and randomly assigned to: 
a) A 50-minute motivational intervention using BASICS (N=30) 
b) A 30-minute educational video plus discussion with a graduate 
clinician about their reaction to the video (N=29) 
c) An assessment only control group (N=25) 
Roberts, Neal, Kivlahan, This is the same trial reported by Marlatt et al. (1998) above. In this 
Baer, and Marlatt (2000) paper the clinical significance of effects reported in the Marlatt et al. 
study is examined. 
Walters, Bennett, and N=37 psychology students were screened and randomly assigned to: 
Miller (2000) a) A 2-hour class on alcohol plus mailed motivational feedback (N
 not 
specified) 
b) Mailed motivational feedback (N not specified) 
c) Assessment only control (N not specified) 
Abbreviations 
BAC = Blood Alcohol Concentration 
ES = Effect size 
MAST= Michigan Alcohol Screening Test 
There were non-significant reductions in alcohol 
consumption and problems for the BASICS group 
relative to the education and assessment only groups. 
There were significant reductions for the heaviest 
drinkers (>20 drinks per week) in the BASICS group. 
ESs were .99 at 3 months and 1.15 at 9 months follow-
up. 
Compared with students in the high-risk control group, 
more students in the intervention group improved and 
fewer experienced worsened alcohol-related problems. 
At six-week follow-up, the mailed feedback group were 
found to reduce their drinks per month. There were no 
other statistically significant effects. 
This trial is small and there was no control for family-
wise Type I error. External and ecological validity is 
poor. 






In all, nine studies report on randomised controlled trials of BI with college 
students. It should be noted that the papers by Roberts, Neal, Kivlahan, Baer, 
and Marlatt (2000) and Baer, Kivlahan, Blume, McKnight, & Marlatt (2001) 
utilise the same study sample as that originally reported by Marlatt et al 
(1998), the former being a test of clinical significance, the latter an extended 
follow-up. These three papers represent the most comprehensive evaluation 
of BI with students, and the results are impressive: significant reductions in 
alcohol consumption and alcohol-related problems at 6 months and 2 years 
post intervention, maintained at 4 years. The changes are greater than those 
observed in the high-risk control group, and were meaningful in clinical 
terms. 
The studies reported by Agostinelli, Brown, & Miller (1995), and Walters, 
Bennett, & Miller (2000) suffer from inadequate statistical power and high 
rates of attrition. Both use statistical analyses which fail to take account of 
baseline differences between intervention and control groups. Analysis of 
covariance, in which the outcome measure is regressed on an indicator of 
experimental group membership, with the baseline measure serving as a 
covariate, thereby adjusting for any differences at baseline, is the preferred 
approach for evaluating experimental effects in a randomised controlled trial 
with a singe follow-up timepoint (Vickers & Altman, 2001). With these 
methodological shortcomings, these studies can be said to suggest that mail 
correspondence interventions may be effective in reducing alcohol 
consumption in the short term. 
Like Agostinalli et al (1995) and Walter et al. (2000), Borsari's and Carey's 
(2000) follow-up did not extend beyond 6 weeks, so that only the immediate 
impact of the intervention can be assessed. Although modest, effect sizes 
reported by Borsari and Carey are consistent across several measures. 
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The trial reported by Murphy et al (2001) is unique in controlling for so-called 
non-specific effects of intervention (e.g., therapist contact time), employing an 
education condition of equivalent duration to the intervention of interest. In 
that study, the efficacy of practitioner-delivered BI was demonstrated at 3 and 
9 months post-intervention, but only for the heaviest drinkers. 
In perhaps the best trial of mailed feedback, Collins, Carey, & Sliwinski (2002) 
reported significant reductions in alcohol consumption and problems at 6 
weeks, relative to an educational control condition, but these effects were 
absent at 6 months. The statistical methods employed (mixed model 
regression with adjustment for baseline) were more sophisticated than those 
utilised in other trials reviewed here, but there was high attrition at 6 months: 
35 participants (out of 100 at baseline) were lost to 6-month follow-up, leaving 
open the possibility of biased results. 
All of the studies described thus far have limited external validity, i.e., none 
were conducted in settings in which brief intervention might realistically be 
administered to students as part of standard care, e.g., at a student health 
service. This may be due to matters of convenience or cost, or in order to 
maximise internal validity, as would be expected in an efficacy trial (to be 
discussed in greater detail below; Holder et al., 1995). The one report of a brief 
intervention trial conducted in a primary care setting (Dirneff & McNeely, 
2000) does not present effects quantitatively. 
In summary, the quality of brief intervention trials so far conducted in tertiary 
student populations is highly variable. However, results emerging from the 
highest quality studies suggest that one-hour of motivational interviewing 
can produce modest but sustained reductions in alcohol consumption and 
related problems. The studies of mailed motivational feedback are also 
suggestive of at least short term reductions in tertiary student drinking levels. 
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3.3 The New Zealand tertiary student context 
Tertiary education in New Zealand is administered through eight 
Universities, 21 polytechnic colleges, and four teachers' colleges. The 
universities offer bachelors, masters, doctoral degree and graduate diploma 
courses, similar in structure to those offered in Australia and the United 
Kingdom. Certain degree courses (e.g., nursing) and other vocational training 
are provided by the polytechnic colleges. The teachers' colleges offer degree 
and diploma courses in primary and secondary school teaching. 
As in other industrialised countries, tertiary educational institutions in New 
Zealand, particularly universities, are the seat of intellectual discourse and 
scientific discovery. They fuel the economy with knowledge and prepare 
individuals for leadership in many important areas of life, including science, 
medicine, law, commerce, politics, and the arts. 
Nowhere in New Zealand is the student culture more apparent than in 
Dunedin, a city of 118,000 people, with a tertiary student population 
approaching 20,000. Dunedin is well known in New Zealand as a university 
town, with its three institutions, the University of Otago, Otago Polytechnic, 
and Dunedin College of Education. An Otago education is sold in part on the 
lifestyle, and although not explicitly acknowledged in the marketing, drinking 
and related entertainment is well known to be a major aspect of student life. 
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3.4 The role of alcohol in student life 
In other countries, particularly the USA, tertiary student drinking has become 
a matter of national concern, and articles regularly appear in the scientific 
literature. Although frequently the subject of media coverage in New Zealand 
there has been no New Zealand research on tertiary student drinking 
published in scientific journals. There are, however, a few unpublished 
studies. 
Studies on tertiary student drinking in New Zealand 
A recent report on drinking at Waikato University (Adam, Welch, 
Pendlebury, & Merritt, 2001) showed that hazardous drinking was 
widespread, and that those at highest risk of alcohol related harm were males, 
younger drinkers, and those residing in halls of residence. Study participants 
expressed the view that drinking was largely positive and an important part 
of the university experience. Key recommendations by the authors included: 
the development of interventions for hazardous drinking; the recognition of 
the university culture in perpetuating such drinking; that halls of residence, as 
unique high risk environments be addressed separately; and that coalitions of 
the university and wider community be established to address the problem. 
A sociology masters thesis explored the role of alcohol in the lives of 17-19 
year-old Pakehat male students at the Victoria University, Wellington (Berry, 
1995). Although a wide variety of experiences was evident in student 
explanations of the meaning alcohol held for them, heavy episodic drinking 
was reported to be a central and "normal" aspect of the student lifestyle. The 
author concluded that "by regarding drinking as a natural part of human 
behaviour many of the group were unable to contemplate a life without it, 
' The term Pakeha is a Maori word for a person of New Zealand nationality or residence who 
descends from Europe. 
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thus contributing to the preclusion of any practical thoughts of abstinence " 
(Berry, 1995, p. ii). 
In his anthropology PhD thesis concerning men's drinking rituals in Southern 
New Zealand, Hodges (1989) briefly examined the "university scene", in a 
chapter titled "Holding your piss: Initiations to the masculine drinking code". 
On the basis of interviews with former students from the prestigious Knox 
College of the University of Otago, Hodges observed: 
"One ritual that used to be performed annually during the first weeks of 
the university year was the initiation of first year students ("freshers") ... 
"Freshers" had to dress themselves in pyjamas and parade together in 
public while suffering verbal and physical abuse and degradation from the 
second year students, their initiators ... Freshers, pyjamas and all, were also 
"bathed" outdoors in old domestic baths filled with cold water and 
assorted distasteful and dangerous substances and animals, largely to test 
their commitment and courage. After these ordeals were successfully 
endured, the freshers were entitled to be shouted beer by the second years 
in a nearby hotel bar ... From that point, drinking became central to the 
"freshers" participation in the wider college social scene ... " (Hodges, 1989, 
p.33). 
Another long-held tradition is the Anchormans Association, described in the 
Knox student magazine as ... 
" ... giving men in College the opportunity to prove their consumption, 
stamina and manhood ... the qualifying feat is the ingestion of 210 ounces of 
Sparkling Speights [approximately 190g of ethanol] in a required period of 
time; at the end of which the challenger must conduct himself with suitable 
dignity and decorum (to the nearest convenience)." (Knox Collegian, 1967, 
cited in Hodges, 1989, p.34). 
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Hodges highlights the connection ritual makes between drinking and 
manhood, and notes the message that it is entirely acceptable for the 
collegians to vomit as a result of drinking. Women now attend Knox College, 
and take part in the public humiliation and bathing rituals which occur 
annually. The Anchormans Association persists, although the initiation ritual, 
to the author's knowledge, now occurs off site. 
Promotion of student drinking in Dunedin 
Students are also the target of vigorous marketing of alcohol, particularly in 
Dunedin, where a number of pubs catering primarily for students have been 
in operation for many decades. One of those pubs, The Captain Cook Tavern, 
situated 200 metres from the main campus, has the highest gross takings of 
any pub in New Zealand (Hospitality Association of New Zealand, personal 
communication, 2001). 
A recent honours dissertation examined the social geography of so called 
student pubs in Dunedin (Russell, 1999). Student pubs were identified via a 
survey of geography students and interviews with pub managers. Features of 
the pubs that made them attractive to students included: close proximity to 
campus and student housing, sponsorship of university sports teams, and 
cheap drinks. Also important was the type of crowd that students perceived 
the pub to attract. 
All managers expressed the view that competition for the student dollar was 
fierce, a "price war", and many said it was a challenge to keep up with 
changing trends in student preferences for new beverage types and associated 
entertainment. Although marketing strategies varied, most relied on intensive 
circulation of flyers on campus, in the main student residential area and 
residential halls. Examples of six flyers are presented in Figure 3.1. 
Flyers included offers of: 
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• cheap drinks (e.g., "Cheaper than Petrol", "$2 Doubles All Night Every 
Night") 
• free drinks (e.g., "Bring in your exam schedule form and get one free 
shooter for every exam you sit") 
• bulk purchase discounts (e.g., "Double spirits 6 for $10") 
Female drinkers were targeted (e.g., "The 1st 100 girls to register before 11pm 
get 2 for 1 Stoli's [vodka-based mixer] from 11pm- 2am"), and 0800 delivery 
services were advertised (e.g., "Diesel to Your Door"). In the latter 
advertisement, appears the note "Beer traded for furnishings in top 
condition"! 
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Figure 3.1 Alcohol flyers distributed on the University of Otago campus 
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Student events are often sponsored by the local Speights Brewery, owned by 
Lion Nathan, one of the largest alcohol beverage companies in Australasia. 
Campus entertainment has become synonymous with beer and drinking. For 
example, the orientation event, held at the beginning of each year was last 
year launched as "2001 a Speights Odyssey". In reaction to criticism from 
local public health advocates, the Students' Association cites lack of 
alternative sponsorship as the reason they allow such strong drinks industry 
involvement in its affairs (Otago University Students Association President, 
personal communication, 2001). 
The local media appear to have an ambivalent attitude to alcohol. While 
strongly critical of drink-driving, they also play a part in creating a cultural 
environment permissive of hazardous drinking. Figure 3.2 is a photo that was 
published in the local daily newspaper under the heading: "Ladies and gents' 
drinks served on reserve- and gratis, too" (Otago Daily Times, 20 February 
2000). The caption read: 
Glug, glug, glug ... second-year students ... break into bottles of free vodka 
given out to students by 96ZM [a local radio station] on the Museum Reserve 
on Thursday ... They were part of a free package whereby girls were offered 
vodka and guys beer .. . 600 bottles of alcohol were given out at lunch time. 
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Figure 3.2 Photograph of student alcohol promotion appearing in the Otago Daily 
Times 
This radio station promotion in which large amounts of alcohol were given 
away in the campus area, and the jovial tone of the Otago Daily Times article 
are illustrative of the routine commercial exploitation of young people and a 
wide acceptance of hazardous drinking. It is perhaps unsurprising that 
hazardous drinking is viewed by many students as a central and accepted 
aspect of student life. 
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3.5 A Phases of Research model for investigating the application of BI for 
tertiary student hazardous drinking 
In the preceding chapters a case was made for development of interventions 
to reduce hazardous drinking among young people and tertiary students in 
particular. Given the little that is known about tertiary student drinking in 
New Zealand and the appeal and effectiveness of brief intervention for young 
people, a phased series of studies, first on the extent and nature of the 
problem, and then on potential methods of intervention is required. 
Phases of research models have been utilised in other health fields (e.g., by the 
National Cancer Institute) to help ensure that basic health research is 
expediently applied to the prevention or treatment of illness. Holder et a!. 
(1995) were the first to articulate the need for such a model for alcohol 
prevention research. They argue that "in alcohol abuse prevention research 
today, a methodology is needed to enable researchers to assess the current 
state of knowledge and to plan, in a rational manner, future prevention 
research that reflects a public health perspective" (Holder eta!., 1995, p.325). 
They propose a five phase model for the unique needs of alcohol problem 
prevention research (Holder et a!., 1999). Each phase is described below in 








Determination of the prevalence and risk 
factors for hazardous drinking. 
Identification of methodological issues in 
the measurement of hazardous drinking. 
Development of an intervention including 
assessments of its acceptability to the target 
population, and the feasibility of its 
implementation in a "real-world" setting. 
A randomised controlled trial of the 
intervention conducted under optimal 
conditions. 
A trial of the intervention in a real-world 
setting with long-term follow-up. 
A trial of the intervention's effectiveness 
under various implementation conditions. 
The first three of these phases form a template for the research described in 
Chapters 4, 5, and 6. Effectiveness and diffusion studies are discussed in 
Chapter 7. 
Holder et al (1999) colleagues note that "movement across phases can be 
dynamic" (p.190), and may depend on the timing of opportunities to conduct 
research in the next phase or the need to resolve methodological issues that 
arise when transferring an intervention to a real world setting. They also note 
that phases can be mixed, e.g., studies of the acceptability of specific aspects 
of an intervention can be added to the final follow-up in an efficacy trial, 
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where there is sufficient reason to be confident in the overall acceptability of 
the intervention at the outset. 
Adoption of a phases model encourages investigators to take a strategic 
approach to prevention research. Controlled testing and refinement of 
methods increases the likelihood of success in the full implementation phase 
of a project. Additionally, documentation of the developmental process can 
help explain the failure of a complex intervention to effect a desired outcome: 
"a failed prevention strategy may result from a method included in the 
overall strategy. If this method has not been previously tested, one cannot 
rule out this method as an explanation of failure" (Holder et al. 1999, p.192). 
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3.6 Considerations arising from the Treaty of Waitangi 
The Treaty of Waitangi is seen as the founding document of the nation of 
New Zealand. It was signed in 1840 by Maori chiefs and representatives of the 
Crown. The third of its three articles confers to Maori "the same rights and 
duties of citizenship as the people of England" (Translation of the Maori text 
of the Treaty). 
Of the students enrolled at The University of Otago, 7.5% identify themselves 
as Maori (University of Otago Financial Services Division, 2001). Census data 
show that Maori make up approximately 15% of the population of New 
Zealand (Statistics New Zealand, 2000). The low numbers at Otago may 
reflect low Maori participation in tertiary education and the distance of 
Dunedin from the bulk of the Maori population, in the North Island. The 
meeting of treaty obligations in this research therefore presents a challenge. 
The formation of partnerships with Maori student groups and administrators 
responsible for the welfare of Maori students, and consultation with Maori 
researchers were critical steps in meeting the objectives of the foundational 
and developmental phases of the research. 
The meaning and legal status of the Treaty remain controversial issues. There 
is, however, no disputing the poor health status of Maori relative to New 
Zealanders of European descent (Ministry of Health, 1999). And this is also 
true for hazardous drinking among young people (Ministry of Health, 1999). 
In a recent report on the state of public health in New Zealand, the Ministry of 
Health (1998b) identified alcohol as a major domain in its goal of improving 
the health of young Maori, and set targets of reducing alcohol consumption 
and alcohol-related mortality in this age group. 
The Royal Commission on Social Policy (Durie, 1988) set down the principles 
of partnership, participation, and protection, as a framework for its 
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consideration of the Treaty of Waitangi. This framework has been adopted for 
the purpose of ensuring adherence to treaty aims in the design, 
implementation, and dissemination of the research described in this thesis 
(Durie, 1998). In specific terms, this means taking additional steps to ensure: 
(i) the inclusion of a sufficient number of Maori in the foundational stage to 
allow for precise estimates of prevalence and the examination of risk factors; 
and (ii) that a Maori perspective is included in the assessment of the likely 
acceptability of brief intervention. 
69 
Summary of the key conclusions from Part I 
In chapters 1-3 the public health significance and policy context of hazardous 
drinking in New Zealand were examined, and brief intervention was 
identified as an approach with potential utility in addressing youth 
hazardous drinking. Tertiary students were highlighted as a significant 
subgroup of young people for whom the development of intervention 
strategies is important. Review of previous research revealed gaps in the 
evidence that need to be addressed before applying brief intervention widely 
in this group. Filling these gaps will inform prevention initiatives in New 
Zealand and can inform practice in other countries with similar tertiary 
student drinking cultures. 
70 
PART II 
Part II addresses the gaps identified in Chapters 1-3, with phases of research 
described in the remaining chapters of the thesis (4-7). Chapter 4 concerns the 
extent of hazardous drinking and the identification of risk factors 
(Foundational Research). Chapter 5 focuses on the development of a method 
of intervention (Developmental Studies). Chapter 6 is a description of a pilot 
randomised controlled trial of a brief intervention (Efficacy Studies). Finally, 
in Chapter 7 is a summary and discussion of the research, specific 
recommendations for a comprehensive randomised controlled trial of BI for 
students with long term follow-up, and a commentary on how BI might be 
routinely implemented for students. 
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CHAPTER 4 Foundational research: Prevalence and persistence 
of tertiary student hazardous drinking and social norms 
The purposes of this chapter are to present the findings of research examining 
the prevalence and persistence of tertiary student hazardous drinking (Section 
4.1), to examine methodological issues in the measurement of hazardous 
drinking (Section 4.2), to explore the influence of social norms on student 
drinking behaviour (Section 4.3), and finally, to provide a commentary on 
these findings in relation to the thesis objectives (Section 4.4). 
4.1 The prevalence and persistence of tertiary student hazardous drinking 
The material presented below is the abstract from a published paper which 
describes the research (Kypri, Langley, McGee, Saunders, & Williams, 2002). 
A copy of the published paper is presented in Appendix A. 
Aim 
The aim of the study was to determine the prevalence of hazardous drinking 
and alcohol related negative consequences in New Zealand tertiary students, 
and to identify predictors of hazardous drinking across a six month period. 
Methods 
1,480 tertiary students living in halls of residence were surveyed at the start of 
the academic year, and a sub-sample of 967 students were followed up six 
months later. Questionnaire items included quantity and frequency of 
drinking, alcohol-related problems, use of other substances, and the Alcohol 
Use Disorders Identification Test (AUDIT). Drinking at follow-up was 
modelled using demographic characteristics, mental well-being, other 




Among drinkers, mean weekly consumption was 243g (SD=241g) and 135g 
(SD=157g) of ethanol for males and females respectively. The majority of male 
(60.0%) and female (58.2%) drinkers typically consumed more than national 
safe drinking guidelines. Mean AUDIT scores were 10.9 (SD=7.6) for males 
and 7.6 (SD=5.9) for females. After controlling for AUDIT scores at baseline, 
increased AUDIT scores at follow-up were higher with lower age, Maori 
ethnicity, smoking, cannabis use, high levels of alcohol related negative 
consequences, and higher levels of drinking in the student's hall of residence. 
Conclusions 
Hazardous drinking is widespread and persistent among students living in 
the halls of residence. There is a need for university alcohol policies and 
intervention approaches among New Zealand tertiary students. 
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4.2 Methodological issues in the measurement of hazardous drinking 
The material presented below is the abstract from a published paper which 
describes the research (Kypri, McGee, Saunders, Langley, & Dean, 2002). A 
copy of the published paper is presented in Appendix B. 
Aim 
To test for the possibility that tertiary students misinterpret certain items on 
the Alcohol Use Disorders Identification Test (AUDIT). 
Method 
Responses to alternative question wordings were compared with responses to 
standard items in a survey of 1,672 students. 
Results 
Alterations to items 5 and 9, so that consequences of drinking epitomised in 
these items were more specifically defined, resulted in markedly different 
response distributions to the item but the total AUDIT score was not changed. 
Conclusion 
Caution is necessary before using individual AUDIT items as measures of 
consequences in population surveys, and the possibility of false positives in 
total scores should be born in mind. 
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4.3 Social norms for hazardous drinking 
A recent review article distinguished three forms of peer influence on college 
student drinking: (i) overt effects, such as encouragement or goading to drink, 
(ii) modelling of drinking behaviour, and (iii) perceived social norms (Borsari 
& Carey, 2001). In focus group studies conducted for the research described in 
sections 4.1 and 4.2, overt influence was discussed in the context of social 
pressure and drinking games, in which drinking prescribed quantities is often 
mandated by senior members of the group. The research presented in section 
4.1 addressed aspects of modelling, in terms of residential hall effects on 
changes in individual drinking. The effects of perceived social norms, an 
indirect peer influence, are examined here. 
Social norms offer guidance to the individual as to what is acceptable 
behaviour in a particular context. Attribution theory, which seeks to explain 
the way people attribute motives to others' actions (Heider, 1958), offers a 
suitable framework in which to explore norm misperception. According to 
attribution theory, students possess limited information about the actual 
drinking behaviour of their peers. Observations of salient behaviours, such as 
drunkenness, lead to the assumption that such behaviour is typical, thereby 
elevating perceived drinking norrns. The individual's assumptions are 
assumed to be least accurate for groups with whom they associate least. For 
example, a student's estimate of his closest friends' drinking levels should be 
better than his estimates of students in general, or other young people in 
general. 
The tendency to over-estimate the extent of peers' drinking behaviour may 
make those drinking heavily less likely to view their drinking as problematic, 
but rather as normal and therefore acceptable behaviour. Norm 
misperceptions may therefore be an appropriate target of intervention efforts. 
Indeed, many of the brief motivational interventions and self-
help I correspondence interventions reviewed in Chapter 2, have as a key 
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component, some form of normative feedback. This is often personalised, that 
is, the client's drinking levels are compared directly against normative 
indicators assumed to be relevant to the individual. For example, a client's 
typical weekly consumption may be compared with the national average for 
people of similar age and gender. In studies involving tertiary students, an 
individual's drinking levels are compared against norms derived from 
campus survey data, assumed to be of greater relevance than national data 
alone (Baer, Stacy, & Larimer, 1991; Perkins & Berkowitz, 1986; Walters 
2000a). 
Several studies, all conducted in the U.S.A., suggest that college students tend 
to over-estimate levels of drinking among their peers. Importantly, 
individuals who over-estimate social norrns often drink at higher levels than 
those who estimate norms more accurately (see Borsari & Carey 2001 for a 
review). On the basis of these results, a variety of norms-based interventions 
has been developed, including campus-based mass media campaigns or social 
norms marketing (DeJong, 2002), in an attempt to reduce hazardous drinking 
among college students. 
There are some notable instances in which students have been found either to 
be largely accurate in their estimates, or to more often under-estimate other 
students' drinking (Wechsler & Kuo, 2000). And there is ongoing debate 
about the propriety of social norms interventions (Dejong, 2001; United States 
National Advisory Council on Alcohol Abuse and Alcoholism, 2002; Wechsler 
& Nelson, 2001). Wechsler and Nelson comment that "this approach may 
ignore the fact that existing norms about college student drinking are 
unhealthy. Normative behaviour may indeed be pathological" (p. 290). 
Given the large number of studies in which over-estimation of drinking 
norms has been observed and the theoretical importance of feedback in brief 
intervention and motivational interviewing (Miller & Rollnick, 1991), student 
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perceptions of drinking norms are worthy of investigation in the context of 
developing a brief intervention for tertiary student hazardous drinking. 
This study had the following aims: 
• To compare students' estimates of drinking norms with actual student 
drinking norms. 
• To examine the relationship between students' drinking and their 
estimates of the drinking levels of other students. 
• To compare the degree of association between students' drinking and 
their perceptions of the drinking norms for three reference groups: 
young people in New Zealand of the same age and gender, Otago 
University students of the same age and gender, and one's closest 
friends. 
Methods 
A random sample of 1,910 students under 30 years of age was invited to 
complete an Alcohol Use Survey by means of a computerised questionnaire 
presented over the World Wide Web (a web-based survey). The survey can be 
seen at http://ipru.otago.ac.nz/ausdemo. Responses were received from 1,564 
students, 82% of the drawn sample. Analysis revealed a gender differential in 
the response (55% females sampled versus 57% responded). Respondents did 
not differ from non-respondents in terms of age, ethnicity, and place of 
residence. 
Sixty-three participants (4%) who did not have easy access to the Internet 
completed the survey using a pen-and-paper questionnaire (shown in 
Appendix C). Analysis revealed no differences in alcohol-use levels by survey 
modality (web versus pen-and-paper). The questions concerning perceived 
norms are on page 12 of the form. They were derived from the "Drinking 
Norms Rating Form" published by Dimeff, Baer, Kivlahan, and Marlatt 
(1999). 
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In the web survey, scripting language was used to insert the gender of the 
relevant reference group, in a section titled "Your Estimates of Others' 
Drinking". The age groups (in years) used to personalise the questions were: 
17, 18-19, 20-21, 22-26, 27-34. Heavy episodic thresholds were four and six 
standard drinks respectively for females and males. The part of the question 
personalised by gender, age, or binge drinking threshold is shown in square 
brackets in the description of questions below. 
Respondents were asked to indicate (A) how often members of each group 
drink, using a 7-point graduated frequency scale (p.12, Appendix C), and to 
estimate (B) the number of standard drinks members of each of the following 
groups would have in a typical weekend evening: 
1. An average [age group] [female/male] in New Zealand 
2. An average [age group] [female/male] Otago University student 
3. Your closest friends 
Respondents were then asked to relate their level of drinking to that of other 
students by completing a 5-point Likert-type scale: "Compared with other 
[female/male] Otago students, do you drink: A lot less, A bit less, About the 
same, A bit more, A lot more?" 
The final two questions concerned heavy episodic drinking and vomiting: 
"What percentage of [female/male] Otago students do you think would 
usually drink more than [4/6] standard drinks on a weekend evening?" and 
"What percentage of Otago students do you think would have vomited 
because of their drinking in the last 3 months?" A scale from 10-100% in 10% 
increments was provided for each response. 
Vomiting was used as a measure of alcohol-related problems because of its 
strong relationship with intoxication, the primary public health concern in 
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relation to young people and alcohol. Also, vomiting is an unequivocal 
outcome, and it is generally witnessed by others, making its incidence a 
suitable index of perceived social norms. 
Estimates of actual levels of drinking were derived from a seven-day diary 
from the Alcohol Use Survey (p.6, Appendix C). Students were asked to 
indicate how many standard drinks they had consumed in each of the 
preceding 7 days. There is complete diary data for all but 10 of the 1,564 
individuals in the sample. The 10 cases with any missing data were excluded 
from the calculation of means and percentages presented below. The largest 
number of drinks consumed on either of Friday or Saturday nights, averaged 
across the entire sample, was taken as the index of drinking on a typical 
weekend evening. 
Respondents' estimates of incidence were considered accurate if they fell 
within an interval plus or minus 10 percentage points of the incidence 
estimated from survey data, in accordance with the procedure described by 
Wechsler and Kuo (2000). Responses more than 10 percentage points lower 
than the survey estimate were classified as under-estimates while responses 
more than 10 percentage points higher were classified as over-estimates. 
The frequency of heavy episodic drinking, based on Item 3 of the AUDIT 
("How often do you have 6 or more drinks on one occasion?"), was used as a 
grouping variable for cross-tabulation with accuracy estimates (described 
above). Due to the small number of individuals who answered "Daily or 
almost daily" to this question, the final response categories were collapsed to 
form the category "Weekly or more". 
The consumption sub-scale of the AUDIT (AUDIT-C), produced by 
summation of the scores for items 1-3, and with a range 0-12, is a suitable 
summary of an individual's general drinking level (Allen et al., 1997). An 
AUDIT-C score was completed by all1,564 respondents to the Alcohol Use 
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Survey. AUDIT-C was used for the purpose of comparing an individual's 
assessment of his or her drinking with that of other students of the same 
gender. 
Individuals (N=63) who reported lifetime abstention from alcohol and a 
further 19 who reported no consumption of alcohol in the past 12 months, 
were not asked to report perceived drinking norms. These and any cases 
where data were missing were not included in the calculation of percentages 
and means. 
Results 
The actual incidence of weekend heavy episodic drinking, based on the diary 
measure (using the 4/6 drink threshold for females/males), was 36.3% for 
females and 44.8% for males. Vomiting (in the past three months) was 
reported by 43.2% of females and 49.4% of males. 
Table 4.1 shows that the vast majority of respondents over-estimated the 
actual incidence of weekend heavy episodic drinking. Table 4.2 shows that the 
3-month incidence of vomiting was less frequently over-estimated. 
so 
Table 4.1 Accuracy of norm estimates for the 
. "d f k dh . d" drinkin rna ence o wee en eavy ep1so IC lp; 
Females Males 
N % N % 
Under-estimate 0 0.0 20 3.4 
Accurate estimate 165 20.2 140 23.5 
Over-estimate 653 79.8 436 73.2 
Total 818 100.0 596 100.0 
Table 4.2 Accuracy of norm estimates for the 
3-month incidence of alcohol-induced 
"tin vorm lp; 
Females Males 
N % N % 
Under-estimate 113 13.4 108 17.3 
Accurate estimate 396 47.0 280 44.9 
Over-estimate 334 39.6 235 37.7 
Total 843 100.0 623 100.0 
Respondents who reported the highest drinking levels were more likely to 
over-estimate the incidence of heavy episodic drinking (Table 4.3) and the 
incidence of vomiting among peers (Table 4.4). Respondents who reported at 
least one heavy episode of drinking per week were twice as likely as those 
who reported never drinking at this level, to over-estimate other students' 
drinking levels, and 1.3 times as likely to over-estimate the incidence of 
vomiting. 
Table 4.3 Accuracy of norm estimates for the incidence of weekend 
heavy episodic drinking, by respondent's heavy episodic drinking 
fr equency 
Accuracy of norm estimate for heavy episodic 
Respondent's heavy drinking 
episodic drinking Under- Accurate Over-
frequency estimate estimate estimate Total 
N % N % N % N 
Never 5 2.8 93 52.2 80 44.9 178 
Less than monthly 8 2.4 104 31.6 217 66.0 329 
Monthly 3 1.2 52 20.2 203 78.7 258 
Weekly or more 4 0.6 56 8.6 589 90.8 649 
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Table 4.4 Accuracy of norm estimates for the incidence of alcohol-
induced vomiting by respondent's heavy episodic drinking 
fr equency 
Accuracy of norm estimates for the incidence of 
Respondent's heavy alcohol-induced vomiting 
episodic drinking Under- Accurate Over-
frequency estimate estimate estimate Total 
N % N % N % N 
Never 50 26.0 82 42.7 60 31.3 192 
Less than monthly 64 18.9 154 45.4 121 35.7 339 
Monthly 44 16.7 121 45.8 99 37.5 264 
Weekly or more 63 9.4 319 47.5 289 43.1 671 
A majority of both male and female students believed that their drinking was 
more moderate than that of their same sex peers (Table 4.5). Few respondents 
indicated that they thought they drank more than other students. 
Table 4.5 Self-rated comparison of drinking with students of the 
d same gen er 
Your drinking compared with Females Males Total 
Otago students of the same 
Gender 
N % N % N % 
Not applicable (non-drinkers) 61 6.8 45 6.8 106 6.8 
A lot less 290 32.2 203 30.7 493 31.5 
A bit less 251 27.8 160 24.2 411 26.3 
About the same 236 26.2 189 28.5 425 27.2 
A bit more 56 6.2 59 8.9 115 7.4 
A lot more 8 0.9 6 0.9 14 0.9 
Table 4.6 shows that the mean AUDIT-C score was 5.5 for females and 6.9 for 
males. Even students who felt they were drinking "a bit less" than their ::;arne 
sex peers, were drinking more than average. Students who said they drank 
"about the same" as their same sex peers, had AUDIT-C scores 2.6 and 2.2 
points higher than average, among females and males respectively. 
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T bl a e4.6 Slf e -rate d b b comparison )Y AUDIT consumption su -scale score 
AUDIT-C score (range 0-12) 
Your drinking compared with other Females Males 
Otago students of the same gender 
Mean (95% Cl) Mean (95% Cl) 
Not applicable (non-drinkers) 1.5 (0.8- 2.3) 4.1 (2.7- 5.4) 
A lot less 3.0 (2.7- 3.3) 4.1 (3.8- 4.5) 
A bit less 6.1 (5.8- 6.3) 7.7 (7.4- 8.0) 
About the same 8.1 (7.9- 8.3) 9.1 (8.9- 9.3) 
A bit more 8.7 (8.1- 9.2) 9.6 (9.2- 10.1) 
A lot more 8.1 (5.7- 10.5) 9.8 (8.2- 11.5) 
Grand mean 5.5 (5.3- 5.7) 6.9 (6.7- 7.2) 
The final aim of the study was to investigate the relative importance of three 
reference groups as potential determinants of individual drinking levels. 
Table 4.7 shows that respondents' estimates of other gender and age matched 
individuals' drinking were moderately to highly correlated with the 
respondent's drinking behaviour. The degree of association between 
individual drinking and perceived drinking levels of other groups was higher 
for females than for males. Also, the degree of association between individual 
drinking and perceived drinking was greater for the student reference group 
than for the national reference group, and greatest still for closest friends. 
Table 4.7 Correlations of respondents' typical per occasion drinking and their 
estimates of the typical drinking of three reference groups 
Reference group Females Males All 
r r r 
Other people in New Zealand of the same age and 0.57 0.49 0.56 
gender 
Other students at Otago University of the same 0.60 0.52 0.59 
age and gender 
Closest friends 0.72 0.63 0.69 
. . . . .. N.B. All correlation coeff1c1ents are stat1st1cally s1gmflcant at the 0.01 level 
Discussion 
Normative levels of heavy episodic drinking were over-estimated by the vast 
majority of this representative sample of university students. The incidence of 
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vomiting was also over-estimated, but to a lesser extent. Norm misperception 
was positively related to the individual's drinking status, i.e., the heaviest 
drinkers were most likely to over-estimate both the incidence of heavy 
episodic drinking and the incidence of vomiting. Furthermore, most students 
saw their own drinking levels as below the average of other students of the 
same gender, and few of the heaviest drinkers thought they drank 
substantially more than average. 
In their review of research examining college student perceived drinking 
norms, Borsari and Carey (2001) identified methodological shortcomings in 
several studies, including insufficient statistical power, potential self-selection 
biases, and poor response rates. In the present study, a comprehensive 
sampling frame (the university's enrolment database), random selection of a 
large study sample (N=1,564), a high response rate (82%), and the use of 
psychometrically robust measures, minimised coverage error, sampling error, 
non-response error, and measurement error, respectively (Dillman, 2000). 
These qualities allow for a high level of confidence in statistical estimates of 
drinking behaviour and perceived norms. Furthermore, the results can be 
generalised to the wider student population. 
In Baer and Carney's (1993) study of college students' perceptions of alcohol-
related problems, "biased perceptions of problems were unrelated to personal 
levels of alcohol consumption" (p.54). In the present study, however, the 
estimated incidence of vomiting increased with the individual's heavy 
episodic drinking status, for both men and women. 
Consistent with the findings of Baer et al. (1991), in the present study, 
individually reported drinking levels were highly correlated with estimates of 
closest friends' drinking. In contrast with Baer et al., individually reported 
drinking levels were also correlated with the perceived typical consumption 
of students in general. 
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A limitation of the present study, and many of those reviewed by Borsari and 
Carey (2001), is the cross-sectional nature of the data. The observed positive 
association of drinking level with over-estimation of peer drinking may be 
due to a causal relationship in either direction, or the effects of a third 
variable. 
A simple causal explanation for the association is as follows. Students who 
drink heavily associate with other students who drink heavily. Evidence of 
this is the correlation of 0.69 in self-reported drinking and the drinking 
estimated for one's closest friends. Such associations have been observed in 
several other studies of college student drinking (e.g., Baer et al. 1991). 
Estimates of what is normal are strongly influenced by observation of other 
students' behaviour. This may lead heavy drinkers to make erroneous 
estimates of heavy episodic drinking prevalence for the total student 
population. 
One could assume that a students' over-estimation of the drinking norm leads 
them to drink more, or at least to maintain heavy drinking, in an effort to 
conform to the perceived norm. However, it could be that individuals who 
drink heavily, unconsciously adjust their normative beliefs to fit with their 
own behaviour. This process has been observed in a variety of contexts, and 
has been framed in terms of cognitive dissonance (Festinger, 1962). According to 
the theory of cognitive dissonance, people are motivated to maintain attitudes 
and beliefs that are consistent with their behaviour. Heavy episodic drinking 
is arguably driven by a range of factors, some of which are fairly resistant to 
change, so the modification of attitudes and beliefs about others' drinking 
levels may be the most effective means of achieving consistency. 
This leads to a consideration of whether normative beliefs are manipulable, 
and whether their manipulation leads to changes in drinking behaviour. The 
empirical evidence on this is quite limited. Barnett and colleagues (1996) 
found that normative education was effective in reducing perceived drinking 
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norms and consumption levels, but follow-up was limited to 4 weeks post 
intervention. Haines and Spear (1996) found reductions in both perceived and 
self-reported binge drinking prevalence over time, but their study did not 
employ a comparison group, such that cyclical variation in drinking across 
the academic year, can not be ruled out as an explanation for the change. 
Borsari and Carey (2000) observed reductions in perceived norms within a 
group of students who received normative feedback within a brief counselling 
intervention, but again, the lack of a comparison group limits the strength of 
causal inference that can be made from this result. 
In addition to these studies are those of Agostinelli et al. (1995) and Walters et 
al. (2000), reviewed in Chapter 3. In these studies, short-term reductions in 
drinking levels were reported for the groups receiving normative feedback, 
but changes in perceived norms were not reported. 
In summary, as has been found in research conducted in the U.S.A., over-
estimation b£ drinking norms is very common among university students in 
New Zealand. Students whose drinking was heaviest were most prone to 
over-estimate norms. Student estimates of national drinking norms, and 
university drinking norms, were moderately to highly correlated with their 
own drinking. Perceived drinking norms of closest friends were most strongly 
related to individual drinking levels. 
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4.4 Commentary 
The research summarised in Section 4.1 and presented fully in K ypri, Langley 
et al. 2002 (Appendix A) represents the first epidemiological study of tertiary 
student drinking in New Zealand. In addition to being the first attempt at 
documenting this significant public health problem, the study has features 
which set it apart from numerous studies reported in the overseas literature 
on tertiary student drinking (principally in the U.S.A.). A recent review 
showed that much of this research is significantly limited by the use of 
convenience samples (often members of first year psychology classes), cross-
sectional designs with poor sample definition and response rates, and use of 
measures with dubious validity (Baer, 2002). While social factors are widely 
believed to be strong influences on student drinking, very few studies have 
operationalised these constructs and measured their effects. 
Participants in the present study came from residential halls, a large and 
important sector of the university population. Follow-up surveys were 
conducted with a large subsample of students, found to be representative of 
the baseline sample which in tum was representative of the population from 
which it was drawn. The implementation of a follow-up allowed for 
measurement of change with adjustment for baseline individual drinking 
levels. 
Variables found in other studies to be associated with hazardous drinking 
(Wechsler et al., 1995) in this study predicted hazardous drinking at follow-up. 
Of particular interest is a variable rarely objectively operationalised, the 
drinking norm of the student's social group. For each residential hall, mean 
episodic consumption by residents served as a proxy for the drinking norm in 
that hall, with adjustment for baseline drinking and demographic differences. 
A potentiating effect of the social environment was observed. Students in the 
highest consumption hall had AUDIT scores 2.3 points higher at follow-up 
than those in the lowest consumption hall, after adjustment for baseline 
drinking and demographic differences. 
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At a recent meeting of college drinking researchers convened by the National 
Institute on Alcohol Abuse and Alcoholism (San Francisco, 27-28 June 2002), 
there was lengthy discussion about appropriate measures of alcohol 
consumption and problems in this population. Discussion among this group 
continues, and at the time of submission (December 2002) there is not yet a 
consensus on what should constitute a core set of measures in college 
drinking research. The AUDIT, however, was cited as a useful instrument, 
with psychometric qualities superior to many of the instruments currently 
used in college student studies. Supplementation with measures of problems 
particular to the college setting was recommended. 
The research summarised in Section 4.2 and reported fully in Kypri, McGee, et 
a!. 2002 (Appendix B), shows that although the interpretation of particular 
questions varied in important ways, the AUDIT remains a robust measure of 
hazardous drinking for this population. This study also shows that the high 
levels of hazardous drinking reported in Section 4.1 are unlikely to be an 
artifact of unduly liberal interpretation of certain questions by students. 
Section 4.3 presents an investigation of indirect influences on student 
drinking, namely via perceptions of social norms. It was shown that the 
majority of students over-estimate the prevalence of heavy episodic drinking, 
and that their tendency to over-estimate is positively related to their drinking 
levels. Furthermore, students' own drinking levels were more strongly 
correlated with the most proximal social grouping, i.e., their closest friends. 
These results complement the finding of social group influence in residential 
halls, shown in Section 4.1, and suggest that misperception of other students' 
drinking may be a suitable target of brief motivational intervention. This is 
further explored in the development of a brief intervention approach, in 
ChapterS. 
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CHAPTER 5 Developmental studies: A Brief intervention for 
tertiary students 
'T d rather publicly admit I had a drinking problem than admit I was seeing a 
counsellor" 
- Comment of a 24 year-old male student in focus group discussion on 
screening and brief intervention. 
One of the key challenges identified by the WHO in its program of BI research 
was to find ways of transferring BI technology to populations of drinkers 
other than those traditionally served by general medical services, e.g., 
employees, and tertiary students (Saunders & Lee, 2000). This chapter is 
concerned with the process of developing a means of intervening in tertiary 
student hazardous drinking that can then be rigorously evaluated. In 
accordance with the phases approach, focus group studies were conducted to 
explore student views on BI and to develop hypotheses for quantitative 
investigation (Sections 5.1 and 5.2). The acceptability of various BI methods 
was then quantified in a large survey of a representative sample of university 
students (Section 5.3). Section 5.4 documents the development of Electronic 
Screening and Brief Intervention (ESBI), a novel BI approach, tailored to the 
population and then implemented in a real world setting, the Student Health 
Service. The ESBI instrument that emerged from this developmental phase is 
described in Section 5.5. Finally, the findings described in the chapter are 
briefly summarised in Section 5.6. 
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In the months between the two administrations of the Tertiary Student Health 
Questionnaire described .inK ypri, Langley, et al. (2002; Appendix A) and 
summarised in Section 4.1, two series of focus group studies were conducted. 
The use of focus groups is a well-established technique derived from the 
commercial sector (Patton, 1990), well suited for the development of new 
products and marketing campaigns. Increasingly, focus groups are used for 
the purpose of hypothesis generation in the behavioural sciences (Patton, 
1990). Given how little is known about BI for young people, the use of focus 
group interviews is the most appropriate methodology for this phase of the 
intervention development process. The first study concerned students' views 
on practitioner-delivered brief intervention (Section 5.1). The second series 
examined the use of mailed and computerised feedback as brief intervention 
(Section 5.2). 
5.1 Student views on practitioner-delivered BI 
The studies had several objectives, relating to the characterisation of student 
drinking, measurement and screening for hazardous drinking, and the 
development of a BI approach. Accordingly, there were several topics 
discussed and these are listed below to give a full picture of the process used 
to generate the results relevant to the development of BL In this section only 
discussion relevant to student views on BI is described, namely, the likely 
acceptability of opportunistic screening and a brief counselling intervention 
for student hazardous drinking. 
METHODS 
Thirty-one tertiary students took part in a discussion group on the subject of 
student drinking, for which they were reimbursed with a music voucher to 
the value of $20.00. Students were recruited using three approaches: 
1. A number of respondents to the survey described in Section 4.1 
provided their email address on a separate slip of paper indicating their 
interest in further research for which they would be reimbursed with a 
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music voucher. These students were emailed and invited to be involved 
in focus group studies. 
2. Advertisements were placed on campus notice boards and at the 
Student Job Service inviting students to be involved in the study if they 
were aged 17-26 years and drank alcohol most weeks. 
3. On behalf of the author, the Tumuaki (President) of Te Roopu Maori 
(the Maori Students Association) invited Maori students to be involved 
in discussion groups with the same age and alcohol use criteria 
described above. 
When students indicated a willingness to be involved, each was asked to 
complete the Alcohol Use Disorders Identification Test (AUDIT), by return 
email. Students scoring eight or higher (the standard cut-off, Conigrave et al. 
1995) were classified as hazardous drinkers. Groups were formed as follows: 
• Pilot group: hazardous drinkers living in halls (2 females, 1 male) 
• Hazardous drinking females living in halls (N=5) 
• Non-hazardous drinkers of either gender living in halls and flats' (2 
females, 2 males) 
• Hazardous drinking females living in flats (N=6) 
• Hazardous drinking males living in flats (N=5) 
• Hazardous drinking Maori females living in flats (N=4) 
• Hazardous drinking Maori males living in flats (N=4) 
This group assignment was based on a Latin Squares 16-cell matrix with four 
factors (Thomas, 2000): drinking risk status (hazardous vs. non-hazardous); 
gender (female vs. male); type of residence (hall vs. flat); ethnicity (non-Maori 
1 Flat is the word commonly used to refer to a house or apartment shared with other students 
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vs. Maori). The six cells most relevant to the aims of the research were 
selected, including a group with mixed gender, to allow for observation of 
any effects of gender interaction on discussion. 
Discussion with groups 1-5 were each held in a seminar room in the Student 
Health Service (SHS) building. The facilitators of discussion were a male 
clinical psychologist from SHS, and the author (a male). Consultation with 
Maori researchers and the Te Roopu representative suggested that focus 
groups would be most effective if facilitated by a Maori in an environment in 
which Maori students felt comfortable. Accordingly, discussions with groups 
6 and 7 were each held in a room at the Te Roopu Maori building. The 
facilitators were a Maori female postgraduate student in clinical psychology 
(Group 6), and a Maori male postgraduate student in clinical psychology 
(Group 7). The author (a non-Maori) co-facilitated these groups. 
Structured discussion lasted for up to 2 hours and covered the following 
topics: 
• When and with whom drinking typically occurred 
• What constituted safe patterns or styles of drinking 
• Perceived benefits of drinking 
• Harmful drinking, including: drinking games, drinking rituals, and 
drinking rules 
• Social pressure to drink 
• Problems related to being drunk 
• Interpretation of AUDIT items 
• Honesty in responses to questions about drinking 
• Attitudes toward screening and brief counselling for problematic 
drinking 
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Considerable effort was made to create a relaxed environment and to include 
all group members. Sessions were audio-taped and later reviewed 
independently by the author and two researchers who had not been involved 
in running the focus groups (both postgraduate psychology students). The 
purpose of the review was to identify emergent themes under each discussion 
topic heading. Facilitator observations were also documented. Results were 
used to guide various aspects of the intervention development. Presented 
below is a summary of the results relevant to the final discussion topic: 
"Attitudes toward screening and brief counselling for problematic drinking". 
In each focus group the following questions were used to explore attitudes 
toward routine screening and counselling for problematic drinking. 
Responses to these questions were compared and contrasted for the various 
focus groups.: 
How would you feel about being asked at Student Health or at your GP's surgery to 
fill out a form like the one you completed by email [they had all completed the 
AUDIT], when you were visiting for some other purpose? 
If your doctor or a counsellor from Student Health thought your drinking might be 
risky for you, would you be willing to talk about it further with them? 
What kind of person would you want to see? 
RESULTS 
Acceptability of screening and assessment (Questions 1 and 2) 
Female discussants who met hazardous drinking criteria (Groups 2, 4, and 6), 
were circumspect about screening for hazardous drinking at the Student 
Health Service, one commenting that it would be "weird". Another discussant 
said that they" ... wouldn't want to be judged or to have the information on file". 
This sentiment met with agreement from other participants. 
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A number of discussants indicated that the AUDIT might give an 
unwarranted impression of an alcohol problem. There was a general 
sentiment across Groups 2, 4, and 6, that they would not want to complete an 
AUDIT and discuss it with Student Health staff unless drinking was the 
reason for their visit. However, one discussant spoke in favour of the concept 
(if not the prospect): 
I've had friends before who had been drinking too much and you didn't tell them; 
you just tell everyone else that they are drinking too much, but you don't say it to 
them. You need someone in authority to tell them for them to even consider it. 
Male hazardous drinkers (Group 5) were equally reluctant about screening: 
I might hold back from giving that information to a GP because you know it's a 
problem and they may follow up on your responses. 
Another offered: 
It would depend on what you think your reasons are for drinking more, and 
whether you're willing to talk about it. If its just because you're seeing more of 
your mates, or your mates are drinking more, you wouldn't care to talk about it. 
A third discussant suggested that: 
It would depend on your state of mind. If you were anti you wouldn't open up, but 
if you went along for sympathy for a hurt arm you might open up. 
Members of Group 3 (non-hazardous drinkers) appeared less apprehensive 
about screening for hazardous drinking, one saying that "it would be unusual 
but I would still fill it out". Four out of five discussants in this group said they 
would be willing to engage in a dialogue about their drinking that was 
initiated by a doctor. 
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Three out of four members of Group 6 (Maori women) said they disliked the 
idea of completing an AUDIT to be reviewed by a doctor: "I wouldn't because a 
lot of doctors are judgmental and they are intrusive", another saying "I would do it 
but I wouldn't be honest, I would minimise the problem". 
Members of Group 7 (Maori males) were split in their attitudes toward 
screening. One discussant said: 
"If it was for my doctor back home I would be completely honest because I've 
known him for ages; at student health where I've been only once, it'd be a different 
story". 
Three out of four said they would be willing to discuss their drinking with a 
doctor. One said he would be annoyed if told he was drinking too much, and 
that the doctor's approach would be critical- they would have to present as 
being non-judgemental. 
Practitioner preferences (Question 3) 
Groups 2 and 4 were divided in their preferences for the types of practitioner 
they might be willing to see about their drinking. Some would have preferred 
a counsellor, others a doctor. None would have wished to see a psychologist. 
Most indicated that a woman would probably better understand their 
perspective on drinking. The group of Maori women (Group 6) was similarly 
divided, and its members were generally reticent about discussing their 
drinking with a health practitioner. 
When offered the hypothetical possibility of a Maori practitioner, one woman 
said it would make her more inclined to talk about her drinking. The other 
respondents said it would make no difference to them. It was suggested that a 
computer terminal might be placed at student health allowing for anonymous 
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assessment and feedback about their alcohol use. All of the discussants said 
they would be interested in using such a service. 
The men in Group 5 were also mixed in their practitioner preferences: 
I'd prefer a doctor because he would show you what's wrong with your physical 
self and how to change that, rather than a counsellor or psychologist who would be 
out to change you and show you what's wrong with you 
versus 
A doctor fixes physical problems. If you have a drinking problem there is probably 
something else going on too, so a counsellor would be best. 
Another perspective was offered by a third discussant: 
It would depend on your reason for drinking. You might need a counsellor or 
maybe just a doctor to shock you with some statistics and consequences. 
None indicated a preference related to age, gender or ethnicity of the 
practitioner. 
One Maori male (Group 7) said he would prefer to see a Maori practitioner. 
Two discussants said ethnicity would not matter. The fourth said he might 
feel more comfortable with a Maori but that he ... 
. .. would worry that they were looking down on me, thinking 'this is a typical 
example of the type of people that give us a bad name'. 
Summary 
This series of focus groups suggested that there is a general reluctance among 
tertiary student hazardous drinkers- males and females, Maori and non-
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Maori- to engage in screening and brief intervention as it is traditionally 
delivered: by a doctor, counsellor, psychologist, or nurse in a primary care 
setting. There was, however, some support for the idea that such a service be 
made available, and an indication that students take the Student Health 
setting seriously. This led to a rethink about practitioner-delivered BI, with a 
view to delivering BI by alternative means, the subject of focus group 
discussion in Study 2. 
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5.2 Student views on mailed or computerised forms of BI 
The purpose of the second series of focus group studies was to explore 
students' willingness to engage in mailed and computerised forms of brief 
intervention. Participants were recruited using the same methods employed 
in Section 5.1, with two differences: (i) there was no screening for hazardous 
drinking, only a criterion that participants had to be regular drinkers, and (ii) 
group formation was not based on gender, ethnicity, or place of residence. 
Twenty-one students (14 females and 7 males) were recruited to four focus 
groups of between four and seven participants. Discussion lasted up to 90 
minutes and was facilitated by a female clinical psychologist and the author. 
Topics of discussion were: 
• When and with whom drinking typically occurred 
• Perceived benefits of drinking 
• Harmful drinking and problems related to being drunk 
• Honesty in responses to questions about drinking 
• Thoughts on face-to-face versus mailed or computer-presented 
personalised feedback 
Sessions were audio taped and later reviewed independently by a researcher 
(a PhD in psychology), who had not been involved in running the focus 
groups, and the author. The purpose of the review was to identify emergent 
themes under each discussion topic heading. Facilitator observations were 
also documented. Presented below is a summary of the results relevant to the 
final discussion topic: "Thoughts on face-to-face versus mailed or 
computerised personalised feedback". Discussion on this topic was facilitated 
with the following introduction: 
(A) "We'd like you to consider the following scenario: 
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You're visiting Student Health or your GP's surgery for a health problem, and 
the receptionist asks you (as part of a routine health survey given to all 
patients), to take away and privately complete a questionnaire about your 
drinking, which you would place in a sealed envelope and return to reception. 
It is voluntary to complete the form and it wont be seen by your doctor but your 
answers, along with some other information about you, e.g. your sex, age, 
height and weight, will be reviewed by a health worker who does not know you. 
It is explained that the purpose is to provide you with some free, personalised 
feedback on your drinking as it relates to your health, and that the information 
you provide would be confidential. 
Would you be willing to complete a form on this basis? 
How would you feel about receiving a letter in the mail with such feedback? 
It would be personalised, comparing your drinking with others of your age and 
gender, with contact details of where to get more information, e.g. web-sites" 
This was followed-up with a computer-based scenario: 
(B) "What if there were computers set up in the reception area, allowing you to 
complete the form and receive personalised feedback through a secure website? 
Would you be willing to complete a form on this basis? 
How would you feel about receiving computerised feedback?" 
RESULTS 
Mailed personalised feedback (A) 
Many discussants said they would be willing to complete a pen-and-paper 
screening form, e.g., a male discussant's comment: "I wouldn't be worried, as 
long as its confidential", was greeted with general agreement. There were, 
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however, some reservations expressed, e.g., "I might not do it because it'd 
probably just be bad news they'd send back to you", 
and 
I wouldn't mind completing it because I don't have any issues with drinking, but I 
could see other people being less keen. 
Most liked the idea of receiving personalised feedback e.g., 
It might be quite entertaining to see feedback, if its personalised, but I wouldn't be 
interested in general information- I've heard it all before. 
and "It would be quite interesting to see where you fall compared to others." 
Sentiment concerning the lack of appeal of general health information about 
alcohol was expressed in all of the groups, and there was a reiteration that 
feedback had to be confidential: "I wouldn't want it traced back to me in future". 
There was also support for providing the feedback at Student Health: 
"something to do while you're waiting". 
Computer-presented personalised feedback (B) 
There was enthusiasm for the suggestion of a computerised format of 
personal feedback, although there were some reservations concerning 
confidentiality: 
Personally, I never put my name on the Internet, whether its secure or not, but I'd 
be okay using my student ID number. 
Other group members agreed with the idea of using their student ID number. 
Concern was expressed about the way the screening and feedback would be 
presented: 
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I'm not sure about filling in forms; I get a lot of offers by email and hardly ever get 
what's offered. 
The issues of junk email and appropriate presentation of the web pages were 
explored further. Discussants identified a number of features that would 
make them more likely to participate in screening and personalised feedback. 
The website should look professional, and be from a clearly identifiable and 
reputable source, such as the Medical School. Any emails used to encourage 
participation should be personalised, not bulk messages. The objectives of the 
service should be clearly specified and there should be a guarantee of 
confidentiality. 
Discussion and hypothesis generation 
The purpose of focus group studies in the present context can be described as 
pre-quantitative (K ypri, Langley, & McGee, 2000), i.e., they assist in the 
development of good quantitative studies, rather than producing findings 
from which statements of much certainty can be made. Focus group studies 
offer the prevention researcher the opportunity to make contact with the 
target population and to generate testable hypotheses (Holder et al., 1999). 
One of the clearer messages to emerge from the group discussions was that 
the traditional paradigm of practitioner-delivered brief intervention would be 
unlikely to appeal to students with hazardous drinking. Also, the idea of 
computerised approaches in which a student provides information about his 
or her drinking and receives individually tailored feedback, was appealing. 
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5.3 Acceptability and likely utilisation of alcohol related services 
Given the cost of developing, implementing and evaluating a computerised 
intervention approach, it was important to know whether members of the 
wider student population would be willing to utilise this form of intervention. 
Within the context of a survey of alcohol use among students at the 
University of Otago, questions were asked about forms of brief intervention 
potentially deliverable on the university campus. 
Method 
The Alcohol Use Survey described in Section 4.3, was utilised for the 
collection of data concerning the appeal of brief intervention services. The 
survey questions used for this purpose are shown on page 15 of Appendix C. 
and are described below. 
Questions concerning acceptability of alcohol related services 
Respondents were asked: 
"For the following services concerning alcohol, which do you think ... 
(A) should be available to students 
(B) you would use if you had a drinking problem 
• Reading materials/leaflets about alcohol and its effects 
• Health education seminars on alcohol 
• Anonymous web-based alcohol risk assessment and personalised 
feedback 
• Alcohol risk assessment and advice from a nurse, counsellor, or 
psychologist 
• Alcohol risk assessment and advice from a doctor" 
Respondents gave a yes/no response for parts (A) and (B) relating to each of 
the five items, i.e., a total of 10 answers. Items 1 and 2 are not forms of brief 
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intervention but they are commonly used in university campus health 
promotion in New Zealand and elsewhere. The inclusion of items 1 and 2 
served to provide a gradient in the intensity of the intervention, from minimal 
and inexpensive to more extensive and costly (Item 5). 
There were 980 respondents (62.7%) to the Alcohol Use Survey who were 
classified as hazardous drinkers, i.e., they scored eight or higher on the 
AUDIT. Of these, 950 completed the questions concerning brief intervention 
services. Given that brief intervention efforts would be focused on hazardous 
drinkers, responses to the above questions were examined separately for this 
group. 
Results 
Table 5.1 shows the percentage of respondents who answered yes to each 
item. The total sample size was 1,564. Of these, 45 respondents (3%) did not 
reach this section (the last in the survey). These missing data are excluded 
from the calculation of percentages, leaving 1,519 cases. For the purpose of 
describing the analyses (below), each cell displaying the frequency of a yes 
response is numbered. 
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Table 5.1 Popularity of alcohol related services on campus 
(A) (B) (B) 
It should be available I would use it if I had I would use it if I had 
to students a problem a problem 
(Hazardous drinkers) 
N % N % N % 
Reading materials/leaflets about 1447 95.3 1110 73.1 690 72.6 
alcohol and its effects , 6 
Health education seminars on 1244 81.9 626 41.2 381 40.1 
alcohol 2 7 
Anonymous web-based alcohol 1400 92.2 1232 81.1 778 81.9 
risk assessment and ' 8 
loersonalised feedback 
Alcohol risk assessment and 1374 90.5 932 61.4 551 58.0 
advice from a nurse, counsellor, 4 9 
or psychologist 
Alcohol risk assessment and 1332 87.7 921 60.6 551 58.0 
advice from a doctor 5 10 
All of the proposed services and interventions were popular in principle, i.e., 
students thought they should be generally available (part A). The proportion 
of respondents that reported willingness to use the service (part B) was 
considerably lower than the level of general support for some of the services, 
e.g., health education seminars. The services were not significantly less 
popular among hazardous drinkers. The following pair-wise cell comparisons 
were made: 3-4,3-5,8-9,8-10. McNemar tests were used to determine 
statistical significance. All four comparisons were significant, with p values < 
.05. 
Discussion 
ESBI was more appealing in general, than each of the practitioner-delivered 
interventions, and substantially more students said they would be willing to 
use the web-based intervention if they themselves had a problem with 
alcohol. These survey data support the observations made in focus group 
discussion, suggesting that ESBI may be an acceptable way of approaching 
hazardous drinking among tertiary students. The standard Bl paradigm in 
which a medical or other health practitioner counsels the client appears to be 
less suitable for tertiary students, few of whom have the kind of established 
trust relationship with medical staff, on which the success of BI may depend. 
A limitation of the study employed is that many students whose drinking is 
hazardous are unlikely to see themselves as in need of such services. It is 
perhaps unlikely that as many as 81% of hazardous drinkers (Table 5.1) 
would agree to participate in ESBI if offered the opportunity. The study does, 
however, give an indication of the relative appeal of each of a range of 
potentially implementable services, and points to ESBI as the most promising 
approach. 
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5.4 Development of Electronic Screening and Brief Intervention (ESBI) 
The development of ESBI proceeded in a series of stages, in which the 
computer technology and intervention content were produced, presented to 
students, discussed in either focus groups (small group structured interviews) 
or informant interviews (one-on-one structured interviews), modified 
according to the needs identified and then presented to a new set of students. 
This process is summarised in Table 5.2. 
Table 5.2 ESBI development timeline 
Stage Dates Task 
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Production of web pages for ESBI based on content and format of 
Production of March-May Check-Up To Go (S. Walters, 2000; S. T. Walters, 2000) and 
instrument 2001 personalised internet assessment as described by Cunningham 
and colleagues (Cunningham et al., 2000). 
Identification of Develop a profile of the Student Health Service 
a location for June 2001 Formation of a working partnership with the service 
implementing Identification of operational issues relevant to the implementation 
ESBI and evaluation of ESBI 
Pre-testing 1: ESBI at Student Health Service: 
Pre-testing I July 2001 8 students completed ESBI, a questionnaire concerning 
procedures, format and content and brief informant interviews 
Modification of August- Changes to ESBI based on feedback implemented 
instrument I December 
2001 
Pre-testing II: ESBI at Student Health Service 
38 students completed ESBI 
Pre-testing II January 2002 13 completed a questionnaire concerning procedures, format 
and content 
14 participated in focus groups or informant interviews 
Modification of February 2002 Changes to ESBI based on feedback implemented prior to 
instrument II commencement of pilot trial (March 2002) 
In developing the ESBI, the studies by Walters (2000a) and Cunningham et al. 
(2000), the former a small randomised controlled trial of mailed personalised 
feedback for college students, the latter a pilot study of screening and 
personalised feedback delivered over the Internet, stood out as suitable 
models for the current research. Consultation was undertaken with Scott T. 
Walters and John A. Cunningham to identify operational issues encountered 
in the implementation of their research. 
Content 
The feedback comprised a series of web pages containing text and graphical 
material illustrating the following: 
• A descriptive summation of the participant's recent drinking 
• Estimates of annual expenditure on alcohol extrapolated from the 
participant's recent drinking levels 
• Criterion feedback, i.e., comparison of the participant's drinking with 
recommended upper limits 
• Normative comparison, i.e., comparison of the participant's drinking 
with age and gender-specific national and university drinking norms 
• An estimated blood alcohol concentration (EBAC) for the participant's 
heaviest drinking episode in the previous four weeks 
• Risk functions, i.e., probabilities of specific adverse outcomes based on 
the participant's recent drinking levels 
Layout 
A researcher (SG) produced a series of web pages, which comprise the ESBI, 
in consultation with an information technology consultant (on technical 
issues) and the author (on form and content). Scripting language was used to 
personalise feedback, by inserting age, gender, and alcohol consumption 
relevant information into assessment questions and feedback. 
Earlier focus group studies (section 5.2) suggested that a simple, uncluttered 
page design might be best received by students. Research described by 
Cunningham eta!. (2000) suggested that graphics should be kept to a 
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minimum to reduce download times. These considerations were incorporated 
in the design of the ESBI. A paper copy of the final version of the instrument 
is presented in Appendix D. 
Location 
The Student Health Service (SHS), was, for several reasons, as a suitable 
location for the implementation and evaluation of ESBI. First, much of the 
previous research on BI has been conducted in primary care settings, so there 
exists some guidance on specific features of this context and the way they 
affect intervention and evaluation. 
The service is well attended by students. Over two thirds of students enrolled 
at the Dunedin campus visit Student Health in a given year (Business 
Manager, Student Health, personal communication, 2002). In 2001 the medical 
and nursing staff of the service conducted 36,630 consultations with more 
than 9,000 individuals (Student Health Service, 2002), making it the largest 
provider of primary care to young people in all of New Zealand. This is partly 
due to the high percentage of students originating from outside of Dunedin: 
in 2001, 72% of students gave a non-Dunedin location as their horne area 
(University of Otago Financial Services Division, 2002). 
The SHS is a convenient and inexpensive source of medical care for students: 
an appointment can usually be booked for the same or the next day, it is 
located in the campus area, and is subsidised through a compulsory student 
welfare fee levied at the start of each year. Consultations cost most students 
only$5.00. 
Figure 5.1 is a photo of the reception area of the Student Health Service. 
Students typically report to the reception desk and are asked to sit in the 
waiting area until called by a member of the medical staff. The photo was 
taken during summer, a quiet time for the service. During the standard 
academic year (March to November), the reception area is usually very busy, 
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with a high turnover of students coming and going for appointments, and 
sometimes little or no spare seating space. 
Figure 5.1 The Student Health Service reception area (ESBI pilot trial computers in 
the far l"'nrnor 
Casual observations suggested that one could wait up to 40 minutes at the 
busiest times, and rarely less than 10 minutes. This time, in which students 
have little else to do than read magazines, was considered a window of 
opportunity for brief intervention. The pressure on medical staff to cope with 
a high case load suggested that practitioner-delivered approaches would add 
substantially to waiting times. 
Consultation with SHS management identified two aspects as central to the 
formation of a workable partnership for the implementation and evaluation of 
ESBI: (i) that there be minimal disruption to service, and (ii) that the research 
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have the potential to yield information that might be used to improve quality 
of care for students. 
SHS management recognised the potential of ESBI to achieve the second aim, 
as they see alcohol as the leading underlying cause of many health problems 
presented to them. Management were assured that steps would be taken to 
achieve the first aim. Accordingly, research procedures were developed to 
avoid reliance on reception staff for the implementation of ESBI, and 
presentations were given to SHS staff on the results of preliminary studies, 
and other relevant research being conducted elsewhere, e.g., the WHO's work 
on BI. These presentations were well attended and the material was greeted 
with interest. 
Stage I: Pre-testing 
The objectives of the first stage of pre-testing were: 
1. To explore students' views on ESBI 
2. To identify aspects of the instrument and procedures that could be 
improved 
3. To determine the feasibility of implementing ESBI at the SHS 
SG spent a day in the reception area during a semester break, a relatively 
quiet time, with a laptop computer connected to the Internet. He approached 
every student in the waiting area and invited them to participate in a pilot 
study of a computer survey about drinking, to commence upon completion of 
their medical consultation. 
Participants spent 10-15 minutes completing the ESBI, which consisted of 
screening, assessment, and some personalised feedback. Participants were 
given a printed copy of the web pages they had just seen and were asked to 
complete a pen-and-paper post-test survey relating to the ESBI. This was 
followed by a 5-minute discussion with the researcher about their impressions 
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of the instrument and procedure. The questions asked in the post-test survey 
and responses to them are presented in Appendix E. 
In summary, students found: the ESBI instrument was well within their 
computing capabilities; the assessment questions were easy to answer; they 
reported being completely honest in their responses; and the feedback was 
considered useful. All felt that their privacy was adequately protected. 
Stage II: Pre-testing 
The second round of pre-testing was intended to be a rehearsal of the pilot 
randomised controlled trial (see Table 5.2). The results of interest related to 
the appropriateness of study procedures, participants' willingness to 
participate and their reactions to the instrument. 
In the latter half of January 2002, also a quiet time at SHS, MCS was stationed 
in the reception area pictured in Figure 5.2. Five cubicles, each containing an 
iBook computer (an aesthetically appealing Apple Macintosh laptop) were 
available for completing the ESBL The computers were connected to a server 
via a Local Area Network (LAN), thus obviating the need for five separate 
internet connections. 
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A two-stage consent process was trialled: Students were invited to participate 
in a computer survey of their alcohol use (Stage 1). If they screened positive 
and completed the assessment and feedback they were asked to give consent 
for a 6-week follow-up web survey (Stage 2). This was considered the optimal 
procedure given: the limited time available while students wait to see medical 
staff; the logistical problems created when a student was called away before 
completing the feedback component; and that only a proportion, 
approximately half, of students were expected to meet the criteria for 
inclusion in the study. 
Over eight consecutive days, 95 students aged 17-26 years were invited to 
participate. The age restriction was based on limitations in the availability of 
normative data for feedback: previous research on campus included only 
small numbers of students older than 26 years. Only two stu<;ients declined 
the invitation. A further 10 consented to participate but were called to their 
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medical appointment before completing the ESBI and didn't have time to 
finish after their consultation. This left 83 students who completed screening 
(87%), of whom 38 screened positive for hazardous drinking (46%), i.e., they 
scored eight or higher on the AUDIT and reported exceeding the per occasion 
drinking limit (4 drinks for females and 6 for males) at least once in the last 4 
weeks. Of these, 33 (87%) consented to a 6-week follow-up, 18 agreed to take 
part in a focus group or informant interview, and 13 completed a post-ESBI 
questionnaire similar to that used in the earlier pre-testing session (see 
Appendix F). 
Focus groups and informant interviews allowed for further examination of 
issues relating to the ESBI instrument and procedures. For both interview 
formats, discussion proceeded according to a protocol, following the sequence 
of the ESBI, with reference to a printout of the web pages to aid memory. 
The motivational feedback was generally viewed as believable and 
interesting. Many participants found the descriptive summation of their 
weekly and monthly alcohol consumption to be useful information, some 
saying it was "surprising" or "thought provoking". Likewise, estimates of 
annual expenditure on alcohol were considered motivational; one 
participant's response to this information was "I spend too much!". 
The comparison of their own drinking with others' drinking, i.e., normative 
feedback, was also well received. Students said they liked to know where they 
stood compared with other students. Interestingly, almost half of the 
participants thought that the norms would have been higher but most 
believed them. 
The EBAC and associated information was commented on by many 
participants. The majority said the nature of the impairment described for 
their EBAC matched their recollection of the experience. They also found it 
interesting in relation to the limits for driving. 
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Participants said they liked the fact that the feedback was personalised and 
the concept of questionnaires and feedback on other health issues. When 
asked what other material they would like included in the alcohol feedback, 
several students said they wanted information on the longer term, health 
effects of drinking. This contrasted with what others had said in the previous 
focus group discussion, to the effect "don't give me health information, I've heard 
it all before." 
The risk Junctions feedback consisted of a percentage likelihood of an adverse 
health consequence, given the participant's present level of drinking. The 
risks were estimated from research conducted previously (Kypri, Langley et 
al., 2002). For example, "Based on your current level of drinking, there is a 20% 
risk of you suffering an injury that requires medical attention, in the next 3 months." 
A study using feedback of this type has not been tried before in the context of 
alcohol use. 
Students were generally uninterested in such risk feedback, saying that they 
would not see it as related to their own behaviour. One participant said "I 
don't believe it would happen to me", another adding, "it is very individual as to 
what happens- it is hard to put that risk down to number of drinks". A third 
participant said "''d tend to ignore it because I haven't had an injury before and I've 
been drinking for a while". 
There were some other problems identified with the ESBI: 
• Some commented that they needed a clearer summary statement about 
their drinking, e.g., "your drinking is normal/ abnormal/ dangerous." 
• It was evident that the feedback was sometimes not read properly 
because people were in a hurry, or they just wanted to go (i.e., their 
patience threshold had been reached). 
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• Just over half the participants did not realise that they could print out 
their feedback. 
• A graph comparing average drinks per week with national and student 
norms was felt to be not particularly meaningful. 
• The AUDIT summary and graph were thought to be confusing. Some 
said that they wanted more information on the meaning of AUDIT 
scores (e.g., how hazardous is a score of 12 on the AUDIT?). 
• Some commented that they found the wording of the EBAC 
information complicated and felt that it could have been summarised 
more effectively. 
All of these problems were easily addressed prior to the pilot randomised 
controlled trial (RCT). Of some concern, however, was the way some students 
interpreted the feedback they received. One woman in a focus group reported 
that she was quite pleased with her feedback, because she was below the 
recommended upper limit of 14 drinks per week. She appeared to have 
ignored the fact that she exceeded the recommended upper limit of four 
drinks per occasion (she reported an average of 10 per occasion). 
This kind of sentiment was expressed by others, and may be a sort of selective 
processing, what social psychologists would call a self-serving attributional bias 
(Miller & Ross, 1975). Investigating such psychological processes in detail is 
beyond the scope of this research. If, however, such a bias is common, it may 
be unwise to present feedback to those drinking below a particular criterion 
or norm. The electronic approach offers a way around this potential problem. 
The feedback algorithm can be constructed so that participants only receive 
feedback in areas where they exceed the criterion or norm. In the case of the 
woman described above, only the drinks per occasion feedback would be 
presented to her. 
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Implications for the pilot RCT 
The concerns highlighted above were taken into account in the modification 
of the instrument for use in the pilot RCT, described in Section 5.5. A number 
of operational issues that could impinge on the implementation of the pilot 
RCT were also identified in pre-testing. Individuals newly attending the SHS 
were required by receptionists to complete an admission form, which 
consumed some of the valuable waiting time during which consent, 
screening, assessment, and feedback had to occur. In some cases the student 
was called up to see the doctor almost immediately, allowing no time for the 
consent procedure to be initiated. A plan to invite participation after the 
medical consultation, failed if the research assistant was busy with another 
study participant. 
It was concluded that two researchers would each be able to oversee the 
operation of two computers running the ESBI instrument, i.e., they would be 
able to make the verbal invitation to eligible students, initiate the first stage of 
the consent procedure, lead the participant to a computer, initiate the second 
stage of the consent procedure, answer participant queries, give thanks upon 
completion, and be alert to calls from medical staff for students in the midst of 
completing the ESBI. 
In terms of participant selection, it was concluded that each researcher, upon 
finishing with a participant, would select the student who next reported to 
reception. Although not technically random, this process of selection should 
not result in any bias in the recruitment of a study sample. Further, a random 
process based on the order of presentations to the reception, or blocks of time, 
would introduce delays for students and therefore loss of participation. 
Assuming a high participation rate by students, the generalizability of the 
findings to the student population would remain high. 
A few students understood too little English to complete the consent 
procedure or were too seriously injured to participate. Although these 
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individual characteristics may well be related to alcohol use, thereby running 
a risk of introducing a selection bias, it was decided to exclude such cases 
from the RCT for practical purposes, but to record their occurrence. 
5.5 The ESBI instrument 
A demonstration version of the ESBI instrument that resulted from the 
development phase of the research can be seen at 
http://ipru.otago.ac.nz/sbi1demo/login.html. A flowchart illustrating the instrument's 
structure is shown in Figure 5.3. 
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Figure 5.3 ESBI schema 
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There are three parts to the ESBI: screening, assessment, and personalised 
feedback. The hard arrows (Figure 5.3) show the chronological progression 
through the instrument. The dotted arrows indicate which components of 
assessment are used to generate feedback. There is one box with an arrow not 
connected to assessment. This was generic health information (i.e., not 
personalised) offered to all participants. 
When visiting the URL to see an example of how the instrument operates, it 
should be noted that different assessment pathways are followed according to 
initial responses to screening. If, for example, the participant gives their 
gender as female, assessment questions are modified accordingly. For 
example, where the heavy episodic drinking threshold is referred to, four 
drinks is presented as the upper limit (rather than six, the threshold for 
males). Feedback is also tailored according to the participant's assessment 
responses. Importantly, when an individual does not exceed a criterion or 
normative level, feedback is not presented for that module. For example, if a 
female exceeds the per occasion drinking threshold of four drinks, but 
consumes 14 or fewer drinks per week, only the per occasion feedback is 
given. This prevents the situation in which individuals can mistakenly 
interpret their drinking as unproblematic, highlighted in section 5.4. 
Participants are first asked for demographic information: their gender, age, 
and ethnicity (p.2, Appendix D). This is followed by a screening module. 
Screening 
Students who report having had a drink containing alcohol in their lifetime 
are presented with the AUDIT (pp. 4-8, Appendix D) and the question: "In the 
last 4 weeks what is the largest number of drinks you have consumed on a 
single occasion? (p.9)" Those who score eight or more on the AUDIT and have 
exceeded the 4/6 threshold (females/males) in their largest drinking episode 
in the last 4 weeks, screen positive and are eligible for the trial. 
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Assessment 
Eligible participants proceed to a 2-week drinking diary, in which they record 
the number of drinks they consume on each of the last 14 days, and are then 
asked to indicate on how many of these drinking days they were intoxicated 
(pp. 10-11, Appendix D). They give their height and weight (p. 12) for the 
purpose of computing an EBAC for the largest drinking occasion. Alcohol-
related problems are assessed with 22 items, the first 14 of which are generic 
problems (p. 13, Appendix D), such as vomiting, memory loss, and alcohol 
related arrests. The last eight items are problems specific to students, e.g., 
missing classes or failing to complete assignments on time (p. 14, Appendix 
D). Participants are then asked questions on perceived drinking norms (p. 15, 
Appendix D). 
Feedback 
The assessment material is used to generate feedback. This is described for 
each of the modules (represented as boxes in Figure 5.3). 
• The participant's AUDIT score is presented, with an explanation of the 
meaning of each score category (p. 17, Appendix D). 
• This is followed by a descriptive summation of the individual's 
drinking, based on their diary report. Their average drinks per 
occasion (DPO), drinks per week (DPW), and drinks per month (DPM) 
is presented (p. 18, Appendix D), along with DPW for two comparison 
groups, a range for the amount of money spent per year, based on the 
assumption that drinks cost $1 each if purchased from an off-license, 
and $4 each if purchased from a club (p. 18, Appendix D). The number 
of times intoxicated and the largest number of DPO is then presented 
with normative comparison (p. 19). 
• The participant's BAC is computed using a variant of the Widmark 
formula (Watson, Watson, & Batt, 1981), and some text describing the 
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physical and psychological sequelae associated with that BAC is 
highlighted for the participant (p. 20, Appendix D). 
• An on-screen button is provided for the participant to see information 
concerning the health effects of alcohol (p. 20, Appendix D). 
• Where a student has over-estimated the norm for heavy episodic 
drinking, or vomiting, the actual level is presented, with accompanying 
explanation (p.21, Appendix D). 
Participants are thanked and information is presented on where students can 
get help for their drinking: 
• The phone number of the Alcohol Helpline 
• The phone number of the Student Health & Counselling Service 
• The phone number and location of the Maori Centre 
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5.6 Summary and conclusions 
The development phase research described in this chapter showed the 
following: 
• The standard paradigm of practitioner-delivered screening and brief 
intervention is unlikely to be acceptable to the majority of students 
• Students showed considerable interest in drinking as an issue, and 
were curious about drinking norms 
• Anonymous screening and personalised feedback delivered by 
computer is likely to prove a popular approach 
• ESBI is appealing to students and it can be implemented in a busy 
primary care setting 
In conclusion, the ESBI instrument and the procedures required to implement 
ESBI were found to be developed sufficiently for the purpose of evaluating its 
efficacy in a randomised, controlled trial. This trial is the subject of Chapter 6. 
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CHAPTER 6 Efficacy study: A pilot randomised controlled trial 
of Electronic Screening and Brief Intervention at the Student 
Health Service 
Chapter 5 charted the development of an instrument and a set of procedures 
to implement ESBI. The next step was to determine the feasibility of an 
evaluation of the ESBI programme and to obtain an estimate of the likely 
effect size of the intervention, to be used in the design of a more 
comprehensive trial. The study design selected for this purpose was a 
randomised controlled trial (RCT), with follow-up measures taken 6 weeks 
post intervention. A 6-month follow-up was subsequently added to obtain an 
estimate of medium-term effects. In this chapter, the pilot ESBI trial is 
described in detail. 
First, the objectives, hypothesis, and an overview of the pilot trial are 
presented. This is followed by a description of recruitment, screening, 
randomisation, assessment and personalised feedback, outcome measures, 
baseline data, 6-week and 6-month outcome data, a process evaluation, and a 
discussion of the trial results. 
6.1 Objectives, overview, and hypothesis 
Objectives 
The objectives of the ESBI pilot trial were to determine the feasibility of 
implementing a large scale evaluation of ESBI (the main trial) and to obtain an 
estimate of effect size which could be used to estimate the sample size 
required for the main trial. 
For the purpose of assessing our performance in meeting the study objectives, 
we were guided by the CONSORT statement (Consolidation of the Standards 
of Reporting Trials), a set of guidelines for the reporting of 2-group RCTs 
(Begg et al., 1996; Moher, Schulz, & Altman, 2001). The most rigorous study of 
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brief intervention, by Marlatt and colleagues (1998), demonstrated benefits of 
brief intervention for 2 to 4 years (Baer et al., 2001). The intervention, was, 
however, relatively intensive- two sessions with a counsellor- relative to the 
bulk of the brief intervention literature for tertiary students. These studies, 
reviewed in Chapter 3 (see Table 3.1), suggested that motivational feedback, 
delivered in person or by mail, might reduce drinking and alcohol related 
problems for up to 6 months, relative to an assessment-only control. It must 
be noted, however, that there was considerable variation in the interventions 
examined, study designs, methods of data analysis, and outcome measures. 
Consequently these studies provided only a general guide to the design of a 
trial and led to a general hypothesis concerning trial outcomes. 
The meta-analytic review of BI reported by Moyer et al. (2002), discussed in 
detail in Chapter 2, offers perhaps the best guide to the effect sizes that might 
be expected from this pilot trial. In that study, for non-treatment-seeking 
individuals, BI produced short-term (i.e. < 3 months) between-group effect 
sizes of 0.67 for alcohol consumption measures and 0.51 for alcohol-related 
problems. Effect sizes were considerably smaller for longer-term outcomes. 
Overview 
The aim was to screen students in order to recruit 100 hazardous drinkers 
(approximately 50 males and 50 females), and randomly assign them to 
receive an educational leaflet about alcohol (control), or detailed assessment 
and motivational feedback by computer (intervention), and to assess alllOO 
students again six weeks later, in terms of their drinking levels and the 
alcohol related problems they experienced. 
Hypothesis 
Levels of drinking and the number of alcohol-related problems reported 
would be lower among participants exposed to brief intervention than among 
those receiving screening plus an educational leaflet on the effects of alcohol. 
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6.2 Recruitment, screening, randomisation, assessment and feedback 
Visitors to the Student Health Service in the period 13-22 March 2002, were 
recruited to participate in the pilot trial according to a protocol (Appendix G). 
After checking-in at the reception for their appointment, students were 
invited to participate using a two-stage consent procedure. In the first stage, 
students were provided with an information sheet describing the study 
(Appendix H). Those who agreed to complete the computer questionnaire 
were led by a research assistant to a computer, and were asked to follow the 
on-screen instructions and to then signal the research assistant when they 
reached the end. 
Participants who screened negative were given a leaflet titled Alcohol Facts and 
Effects (Appendix I), and were thanked for participating. Those who screened 
positive were randomly assigned to either the control group or the 
intervention group. Cells in the Filemaker Pro 5.0TM database used to store 
participant data, were pre-loaded with user codes, allowing for up to 400 
individual records to be opened. Randomisation was effected in blocks of 10 
(5 control, 5 intervention), such that roughly equal numbers of participants 
would be recruited across a short recruitment period. The rand function in 
Microsoft Excel 97TM was used to generate the random sequences of 10. 
Recruitment was conducted separately by gender, to ensure approximately 
equal numbers of males and females were recruited. 
The generation of the sequence and loading of it into the server database was 
conducted by the Biostatistician (SS) of the Injury Prevention Research Unit, 
and the Information Technology Manager (SG) of the Tertiary Student Health 
Project, neither of whom were involved in the implementation of the trial on 
site. That is, they never came into contact with study participants. The staff 
involved in implementing the trial and follow-up (MCS, FR, HM) were not 
aware of the study group membership of individual participants during 
intervention or at follow-up, i.e., this was a double-blind trial. 
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Participants assigned to the control condition were presented with a computer 
screen thanking them for their involvement in the study. The research 
assistant gave the participant the Alcohol Facts and Effects leaflet and then 
initiated the second stage of the consent process, by asking for contact details 
to be provided for the purpose of 6-week follow-up. Upon completion, the 
participant was thanked and he or she resumed the wait to be seen by medical 
staff. 
Participants assigned to the intervention condition were presented with 
further assessment items and then personalised feedback. Upon completion, a 
"thank you" message appeared on screen. The research assistant then 
presented the Alcohol Facts and Effects leaflet and initiated the second stage of 
the consent process, as per the controls. 
Six weeks after the intervention (24 April2002), participants were sent a letter 
describing two ways that they could complete the follow-up survey: (i) by 
visiting the Tertiary Student Health Project web-site and entering a password, 
or (ii) by clicking on a hyper link to the site, sent to the email address they had 
provided at baseline. Embedded in the hyperlink was a unique identifier 
(their password) which gained the participant access to the appropriate 
database record via the web interface. Included with the letter was a lunch 
voucher valued at $4.95, as a token of appreciation for involvement in the 
research. A printout of the questions included in the 6-week follow-up is 
shown in Appendix J. 
The database was checked periodically in the following weeks. In cases where 
participants had not responded, a reminder email was sent to encourage 
completion of the follow-up questionnaire. After an interval, a research 
assistant made reminder phone calls. The 6-week follow-up phase was 
complete by 6 June 2002. 
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A 6-month follow-up was not initially planned. Preliminary analyses of 6-
week data suggested that obtaining 6-month follow-up data would be useful 
for the design of the main trial, by testing the effectiveness of follow-up 
procedures and providing an estimate of ESBI's mid-term effects. Ethical 
approval was sought and obtained to complete a brief 6-month follow-up 
survey. In the interest of minimising loss-to-follow-up, it was decided to send 
out a short pen-and-paper questionnaire (Appendix K) with a freepost return 
envelope. It was assumed that this would minimise the effort required to 
respond, thereby increasing the participation rate. A personalised letter was 
mailed to trial participants on 8 September 2002. Email, telephone and posted 
reminders were used in the weeks following. The 6-month follow-up phase 
ceased on 15 October 2002. A schematic overview of the pilot trial is presented 
in Figure 6.1, in accordance with the CONSORT recommendations, which will 
be discussed in greater detail in Section 6.8. 
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Figure 6.1 ESBI pilot trial schema 
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+ + 
2-week drinking diary, typical per occasion consumption, Alcohol Problems 
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(N=94: 47 Control, 47 Intervention) 
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6.3 Outcome measures 
Seven outcome measures were selected for the pilot trial: 
Frequency of drinking (Outcome 1): the number of drinking days in the 
preceding 2 weeks. 
Typical quantity (Outcome 2): the typical number of drinks consumed per 
occasion in the preceding 4 weeks. 
Total consumption (Outcome 3): the total number of drinks consumed in the 
preceding 2 weeks. 
Frequency of very heavy episodic drinking (Outcome 4): the number of very 
heavy drinking occasions in the preceding 2 weeks, i.e., where a threshold of 
8/12 drinks was breached, for females/males respectively. 
Frequency and severity of intoxication (Outcomes Sa and Sb ): the frequency of 
intoxication in the preceding 2 weeks was recorded at the 6-week follow-up, 
while the frequency and severity of intoxication in the preceding two weeks 
were recorded at the 6-month follow-up. 
Personal, social, sexual, and legal consequences of heavy episodic drinking (Outcome 
6): a score on the Alcohol Problems Scale (APS: range 0-14). 
Consequences related to tertiary student role expectations (Outcome 7): a score on 
the Academic Role Expectations and Alcohol Scale (AREAS: 0-3S) 
Outcomes 1, 3, 4, Sa and Sb were measured with the 2-week drinking diary 
administered at 6-week and 6-month follow-up. Outcome measure 2 was 
obtained from a single question asked at baseline, 6 weeks and 6 months. Due 
to a clerical error, OutcomeS was measured differently in the two follow-up 
assessments. At 6 weeks, respondents were asked to indicate the number of 
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occasions in the last 14 days (listed in the diary) in which they drank enough 
to be drunk. The measure is the number they gave. At 6 months, for each day 
in the diary in which they reported drinking alcohol, respondents were asked 
to indicate their level of drunkenness: "Not at all drunk"" A little bit drunk", 
"Quite drunk", and "Very drunk". These responses were scored 0, 1, 2, and 3 
respectively. The level of drunkenness measure is the sum of these scores for 
the 2-week diary period (range: 0-42). 
Outcome 4 was defined as consumption of more than 8 drinks in an episode 
for females and more than 12 drinks in an episode for males, an indicator of 
very heavy drinking. The epidemiological study described in Section 4.1 
showed that peak consumption at far higher levels than those recommended, 
was commonplace among female and male students. The usual4/6 
(females/males) threshold recommended by ALAC may therefore be 
insensitive as a measure of change. Focus group studies described in Chapter 
5 revealed that the higher levels, corresponding to more than a bottle of wine 
for women, and a dozen cans of beer for men, better match what hazardous 
drinking students consider to be heavy drinking. 
The APS was created for this study, and consists of 14 items with yes/no 
answers, encompassing a broad range of problems arising from heavy 
episodic drinking among tertiary students. The items were derived from other 
problem scales (Brown eta!., 1998; Wilks, 1989) and were supplemented with 
questions developed in focus group discussion with students. The items are 
listed on page 3 of the 6-month follow-up questionnaire (Appendix K). The 
reference period for the items was the preceding 4 weeks. The range of the 
APSis 0-14. 
The AREAS, also created for this study, consists of nine items, listed on page 4 
of Appendix K. For items 1-8, respondents were asked to indicate the number 
of times each of the events occurred in the preceding 4 weeks. These were 
coded as 0 "Not at all" through to 4 "Four or more times". In item 9, a self-
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rating of the effect of drinking on learning or grades, was scored 0 "Not at all" 
through to 3 "A great deal". The range of the AREAS was 0-35 .. 
Coefficient alpha was calculated to measure the internal consistency of each 
scale (Nunnally, 1978). For the APS, alpha was 0.67 for the entire scale, and 
ranged from 0.62 if item 4 was excluded ("Heated argument") to 0.68 if item 
12 was excluded ("Vandalism"). For the AREAS, alpha was 0.78 for the entire 
scale, and ranged from 0.71 if item 1 was excluded ("Late for class") to 0.79 if 
item 6 was excluded ("Missed practice or training"). All of the tested items 
were retained in each of the two scales. These analyses confirmed that the 
APS and AREAS have acceptable levels of internal consistency, making them 
suitable measures for the evaluation of intervention effects. 
6.4 Baseline data 
Of the 178 eligible students invited to participate, 167 completed screening 
(94%). Of these, 112 (67%) screened positive for hazardous drinking, i.e. they 
scored above the standard cut-off on the AUDIT and had exceeded the 
Alcohol Advisory Council's sensible upper limits (4/6 standard drinks per 
occasion for females and males respectively) in the preceding four weeks. 
These individuals were randomly assigned to control (N=56) and intervention 
groups (N=56). Eight of them did not provide contact details for follow-up in 
the second stage of the consent process, leaving 104 individuals in the trial (53 
control, 51 intervention). 
In accordance with CONSORT guidelines, tests of statistical significance for 
differences between the groups at baseline are not reported. Rather, the 
parameter estimate (with 95% confidence interval) or test statistic (with p-
value) is presented. The mean AUDIT score of the 8 individuals who did not 
give second stage consent was 15.0 (11.0, 19.0), while that of the 104 
individuals who gave second stage consent was 16.6 (15.5, 17.7). 
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Table 6.1 presents summary data for the two experimental groups. The Chi 
square statistic for the difference observed between study groups by gender 
was 0.35 (p = 0.56). The difference between study groups by age was 0.47 
years (-0.14, 1.10). The difference in AUDIT scores was 0.05 points (-2.22, 2.33). 
Table 6.1 Baseline demographic and clinical 
characteristics of the experimental groups in the 
ESBI Pilot Trial 
Control Intervention 
(N=53) (N=51) 
N % N % 
Females 28 52.8 24 47.2 
Ethnicity• 
Asian 3 5.7 2 3.9 
European 44 83.0 42 82.4 
Maori 6 11.3 3 5.9 
Other 0 0 3 5.9 
Pacific Is 0 0 1 2.0 
Mean SD Mean SD 
Age 20.4 (1.8) 19.9 (1.4) 
AUDIT Score 16.6 (6.0) 16.6 (5.7) 
• Coded according to the StatJstJcs New Zealand rule for 
Census 2001 ethnicity data 
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6.5 Six-week and six-month outcomes 
Six weeks post intervention, follow-up assessment data were obtained from 
83 participants (41 control, 42 intervention). At 6 months, data were obtained 
from 94 participants (47 control, 47 intervention). 
Loss to follow-up analyses 
Baseline AUDIT scores of the 21 individuals who did not complete the 6-week 
follow-up (9 intervention, 12 control) were compared with those of the 
individuals who completed 6-week follow-up. The mean AUDIT scores (and 
95% Cis) for the two groups were 17.6 (14.4, 20.8) and 16.4 (15.1, 17.6). The 
difference of 1.2 (-1.6, 4.0) points was not significant. 
Baseline AUDIT scores of the 10 individuals who did not complete the 6-
month follow-up (6 control, 4 intervention) were compared with those of the 
individuals who completed 6-month follow-up. The mean AUDIT scores (and 
95% Cis) for the two groups were 18.2 (11.8, 24.6) and 16.4 (15.3, 17.6). The 
difference of 1.8 (-2.0, 5.6) points was not significant. 
The means and standard deviations for each outcome measure at 6 weeks and 
6 months are presented in Table 6.2. 
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Table 6 2 ESBI Pilot trial outcomes at 6-weeks and 6-months 
Outcome 6 weeks -Mean (SD) 6 months -Mean (SD) 
Control Intervention Control Intervention 
(N=41) (N-42) (N-47) (N-47) 
1. Drinking days in the last 2 weeks 4.1 (2.5) 3.2 (1.8) 3.8 (2.7) 3.2 
2. Typical drinks per occasion (last 4 10.4 (5.1) 8.3 
weeks) 
(3.8) 8.2 (5.9) 8.0 
3. Total drinks in the last 2 weeks 39.1 (34.9) 25.6 (18.1) 32.9 (28.2) 26.8 
4. Number of very heavy episodes 2.1 
(>B0g/120g) in the last 2 weeks* 
(2.1) 1.2 (1.5) 1.9 (2.2) 1.5 
5a. Number of occasions drunk in the 2.6 (1.8) 1.7 (1.3) - - -
last 2 weeks* 
5b.Levelofdrunkenness• - - - - 6.2 (4.5) 6.0 
6. Alcohol Problems Scale (APS) 3.5 (2.2) 2.4 (1.8) 3.5 (2.4) 2.6 
score 
7. Academic Role Expectations and 
Alcohol Scale (AREAS) score 4.6 (4.8) 3.3 (4.4) 4.7 (4.8) 3.1 
.. 
• Data were analysed from 40 part1c1pants per group at 6 weeks and 45 per group at 6 
months. The excluded cases were individuals who reported no alcohol consumption in the 
2-week diary, making assessment of binge frequency and level of intoxication not applicable 
to them. 
Analytical methods 
Because most of the outcomes were based on counts (for example, the number 
of days drinking in the last fortnight, the typical number of drinks consumed 
per occasion), the data are not, strictly speaking, continuous. Analysis should 
therefore be based on distributions for discrete data, such as the Poisson 
distribution, which has one parameter, meaning that the variance is equal to 
the mean. An alternative is the negative binomial distribution, which has 
extra parameters, therefore allowing the variance to be greater than the mean, 
a feature described as over-dispersion (Dean, 1998). Results presented in Table 
6.2, show that the variance is greater than the mean for almost all parameter 
estimates, indicating that the data are distributed according to the negative 
binomial distribution. 
Analysis of trial data should include adjustment of each individual's outcome 
score for their baseline score (Vickers & Altman, 2001). This has two 









baseline, thereby reducing the likelihood that these contribute to apparent 
treatment effects, and (ii) it generally increases statistical power to detect 
treatment effects (Vickers & Altman, 2001). 
The appropriate method of analysis for clinical trials data remains a much 
debated topic, principally because of problems created by missing data, 
compounded by the use of multiple follow-up assessments (Howard, Krause, 
& Orlinsky, 1986; Nich & Carroll, 1997). There are various options available 
for the analysis of trial data in which there are missing values: analysis of only 
those cases with complete data, analysis using a modelling approach, as well 
as various methods based on imputation of missing values. 
Analysis of only those cases with complete data rests on the assumption that 
follow-up data are missing at random. While it is difficult to establish the 
validity of this assumption, the pattern of loss-to-follow-up described in the 
ESBI trial, suggests that the missing data are unlikely to be systematically 
related to features of the intervention. Approximately equal numbers of 
participants were lost from each group, and in only five cases were 
assessments missing for both follow-up periods (three control, two 
intervention). Given that there were 26 cases with one or more missing 
follow-up assessment, however, this approach would greatly diminish 
statistical power, potentially leading to Type II error. 
Nich and Carroll (1997) present a case for a modelling-based method that can 
account for the missing data, namely, the use of random-effects regression 
(Laird & Ware, 1982). In contrast to traditional analytical methods, such as 
ANOV A, random-effects models allow for use of all the follow-up data, by 
estimating parameters for each study participant with the available data for 
that individual and data from the entire sample (Nich & Carroll, 1997). This 
approach does not rely on imputation of missing values. 
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Imputation-based approaches were developed in order account for potential 
biases arising from participant drop-out in clinical trials (Nich & Carroll, 
2002). Such attrition is often due to unpleasant side-effects of the treatment. 
Excluding such cases from the analysis tends to exaggerate the effectiveness 
of the treatment. In the present study, all of the individuals who gave consent 
to participate also completed the treatment. The challenge presented by these 
data is to account for potential biases arising from loss-to-follow-up, rather 
than failure to complete the intervention. 
Common imputation methods for missing follow-up data include filling-
forward (replacing a participant's missing follow-up data with a value from an 
earlier complete follow-up) and filling-back (replacing missing follow-up data 
with a value from a later follow-up). Such simple imputation has been strongly 
criticised because " .. .it reduces error variance, artificially increases degrees of 
freedom, and thus increases the risk of Type I error" (Nich & Carroll, 1997, p. 
252). 
The preferred imputation approach is the use of maximum likelihood 
estimation (Gorbein, Lazaro & Little, 1992). A disadvantage of this approach 
in relation to the present data, is that loss to follow-up is assumed to increase 
over time, which is commonly the case in clinical trials. In the ESBI pilot trial, 
however, loss to follow-up decreased, from 20% at 6 weeks to 10% at 6 months. 
The assumptions of the approach recommended by Gorbein eta!. (1992), may 
not, therefore be met with the ESBI pilot trial data. 
Given the considerations discussed above, analysis without imputation for 
missing data using random effects modelling is arguably the most suitable 
method, given the low levels of missing data in the ESBI pilot trial, and the 
failure to find any significant differences between the groups at baseline. 
Results of analyses adopting this approach will be relied upon to assess 
outcomes of the ESBI pilot trial, and are presented in this section. A second set 
of analyses, with imputation for missing data using maximum likelihood 
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estimation, will be presented in the following section for the purpose of 
comparison. 
Analysis without imputation for missing data 
The xtnbreg procedure in STAT A was employed (StataCorp, 2001). This 
procedure accounts for over-dispersion in the outcome variable distributions 
discussed above. In both sets of analyses, estimates of the differences between 
treatments at 6 weeks and 6 months are presented. Tests were also made for 
differences between these, that is, an intervention x time interaction effect. The 
differences were adjusted for the baseline values of the AUDIT. Because 
negative binomial regression involves a log link, the results are presented as 
ratios (with 9S% CI) rather than as differences. Estimates of the effect size 
were derived from the estimate of the treatment effect (the regression 
coefficient) and the standard deviation of the log (outcome+ 1). 
Estimates (with 9S% CI) of the effect of the intervention for each outcome 
variable are presented in Table 6.3. For all of the outcome measures except 
Outcomes Sa and Sb, both time (6 weeks and 6 months) and intervention x 
time interaction effects were fitted. None of the intervention x time interaction 
effects were statistically significant. Time effects were not statistically 
significant unless stated otherwise. For Outcomes Sa and Sb, point estimates 
for the effects of group were fitted for each of the 6-week (Sa) and 6-month 
(Sb) follow-ups. Time and intervention x time interaction effects were not 
fitted because the scales used at each follow-up differed. Brief summaries for 
each of the seven outcomes are presented in turn below. 
137 
138 
Table 6.3 ESBI pilot trial6-week and 6-month intervention effects, based on random 
effects models without imputation for missing values 
Outcome Ratio Effect size .. 
Intervention mean• (95% Cl) p (Control mean 
I - Intervention 
Control mean mean) I SD 
1. Frequency of drinking 
6weeks 0.80 (0.63 - 1.02) 0.08 0.46 
6 months 0.84 (0.67 - 1.06) 0.15 0.35 
2. Typical quantity consumed per occasion 
6 weeks 0.84 (0.68 - 1.04) 0.11 0.40 
6 months 1.01 (0.81 - 1.26) 0.89 -0.01 
3. Total consumption 
6 weeks 0.74 {0.56 - 0.96) 0.03 0.32 
6 months 0.90 (0.70- 1.18) 0.46 0.11 
4. Frequency of very heavy episodic drinking 
6weeks 0.63 (0.42- 0.94) 0.02 0.71 
6 months 0.87 (0.60 - 1.25) 0.45 0.23 
5. Frequency and severity of intoxication• .. 
(a) 6 weeks 0.70 (0.52 - 0.95) 0.02 0.65 
(b) 6 months 0.97 (0.75- 1.27) 0.85 0.05 
6. Personal, social, sexual, and legal 
consequences of heavy episodic drinking 
6 weeks 0.70 {0.54- 0.91) 0.01 0.57 
6 months 0.76 (0.60 - 0.97) 0.03 0.43 
7. Consequences related to tertiary student 
role expectations 
6 weeks 0.68 {0.43- 1.07) 0.10 0.44 
6 months 0.64 (0.41 - 0.99) 0.05 0.48 
* Geometric means were used throughout (i.e., the exponent of the arithmetic mean of the log-
transformed data). 
•• Positive values for effect sizes indicate better outcome for brief intervention condition compared with 
control condition. 
***A separate analysis for each follow-up was conducted. 
Frequency of drinking (Outcome 1) 
The geometric mean for the intervention group was 20% (95% CI: -2%, 47%) 
lower than that for the control group at 6 weeks, and 16% (-6%, 33%) lower at 
6months. 
Typical quantity (Outcome 2) 
The geometric mean for the intervention group was 16% (-4%, 32%) lower 
than that for the control group at 6 weeks. At 6 months, the groups reported 
approximately equal typical quantities. There was a statistically significant 
time effect: the geometric mean for both groups combined was 25% (9%, 38%) 
lower at 6-month follow-up than it was at 6-weeks. 
Total consumption (Outcome 3) 
The geometric mean for the intervention group was 26% (4%, 44%) lower than 
that for the control group at 6 weeks, and 10% (-18%, 30%) lower at 6 months. 
Frequency of very heavy episodic drinking (Outcome 4) 
The geometric mean for the intervention group was 37% (6%, 58%) lower than 
that for the control group at 6 weeks, and 13% (-25%, 40%) lower at 6 months. 
Frequency and severity of intoxication (Outcomes Sa and Sb) 
The geometric mean for the intervention group was 30% (5%, 48%) lower than 
that for the control group at 6 weeks. On the 6 month measure the groups 
were virtually indistinguishable. 
Personal, social, sexual, and legal consequences of heavy episodic drinking (Outcome 6) 
The geometric mean for the intervention group was 30% (9%, 46%) lower than 
that for the control group at 6 weeks and 24% (3%, 40%) lower at 6 months. 
Consequences related to tertiary student role expectations (Outcome 7) 
The geometric mean for the intervention group was 32% (-7%, 57%) lower 
than that for the control group at 6 weeks and 36% (1 %, 59%) lower at 6 
months. 
Effect sizes 
Effect sizes were computed for each outcome at each follow-up assessment, 
by subtracting the geometric mean for the intervention group from the 
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geometric mean for the control group, and dividing the result by the standard 
deviation. These are presented in Table 6.3. Effect sizes ranged from 0.32 to 
0.71 for 6-week assessments (mean= 0.51; 95% CI: 0.40, 0.61), and from -D.Ol 
to 0.48 for 6-month measures (mean= 0.23; 95% CI: 0.09, 0.38). The overall 
mean effect size was 0.37 (95% CI: 0.26, 0.48). 
For the purpose of comparison with meta-analytic review studies of brief 
intervention efficacy trials, mean effect sizes at each follow-up assessment 
were computed separately for alcohol consumption (Outcomes 1-5) and 
alcohol-related problems (Outcomes 6 and 7). These are presented with 95% 
confidence intervals in Table 6.4. 
Table 6.4 Mean effect sizes of ESBI for alcohol consumption measures 
an d 1 h 1 1 t d bl a co o-re a e l pro em measures 
Outcome 6-weeks 6-months 
Mean effect size Mean effect size 
(95% Cl) (95% Cl) 
Alcohol consumption measures 0.51 0.15 
(Outcomes measures 1-5) (0.36, 0.65)' (0.02, 0.50) 
Alcohol-related problems 0.51 0.46 
(Outcome measures 6 and 7) (0.38, 0.63) (0.41' 0.50) 
• 95 % confidence mtervals 1n parentheses 
6.6 Analyses with imputation for missing data 
The ESBI pilot trial data were re-analysed using maximum likelihood 
estimation for the imputation of missing values for cases in which one follow-
up assessment was not completed. It should be noted that in five cases (three 
control, two intervention), no follow-up assessments were completed. These 
cases were excluded, leaving 99 cases for the analyses. A regression-based 
approach employing the EM algorithm (Kenward & Molenberghs, 1999) was 
used to impute the missing values. Measures for the 6-week follow-up were 
imputed from age, sex, and AUDIT score at baseline. Measures from the 6-
month follow-up were imputed from age, sex, AUDIT score and the value 
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from the 6-week assessment. The results of these analyses are presented in 
Table 6.5, below. 
Table 6.5 ESBI pilot trial6-week and 6-month intervention effects, analysed with 
imputation of missing values 
Outcome Ratio 




I - Intervention 
Control mean mean) I SD 
1. Frequency of drinking 
6 weeks 0.83 (0.66- 1.03) 0.10 0.41 
6 months 0.85 (0.67 - 1.06) 0.15 0.32 
2. Typical quantity consumed per occasion 
6weeks 0.87 (0.73- 1.05) 0.15 0.33 
6 months 1.00 (0.82 - 1.23) 0.97 0 
3. Total consumption 
6 weeks 0.78 (0.61 - 0.99) 0.04 0.27 
6 months 0.92 (0.72- 1.19) 0.53 0.08 
4. Frequency of very heavy episodic drinking 
6 weeks 0.71 (0.50 - 1.01) 0.06 0.53 
6 months 0.87 (0.61 - 1.23) 0.43 0.24 
5. Frequency and severity of intoxication*** 
(a) 6 weeks 0.73 (0.54 - 1.00) 0.05 0.58 
(b) 6 months 0.98 (0.78- 1.22) 0.84 0.03 
6. Personal, social, sexual, and legal 
consequences of heavy episodic drinking 
6 weeks 0.75 (0.59- 0.94) 0.01 0.49 
6 months 0.78 (0.62- 0.98) 0.03 0.40 
7. Consequences related to tertiary student 
role expectations 
6weeks 0.71 (0.47- 1.06) 0.10 0.40 
6 months 0.65 (0.43- 0.98) 0.04 0.47 
* Geometric means were used throughout (i.e. the exponent of the arithmetic mean of the log-
transformed data). 
**Positive values for effect sizes indicate better outcome for brief intervention condition compared with 
control condition. 
*** A separate analysis for each follow-up was conducted. 
The mean effect size for all of the outcome measures was 0.33 (95% CI: 0.23, 
0.42). With one exception, treatment effects are only slightly smaller for these 
analyses than for those conducted without imputation of missing data. Given 
the rationale for the use of the analyses without imputation, presented above, 
and the fact that differences in treatment effects using the two approaches 
were small, the analyses with imputation data will not be discussed further. 
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6.7 Process evaluation 
Three approaches were used to assess participants' perceptions of and 
attitudes toward ESBI and study involvement: (i) elicitation of written 
comment at the 6-month assessment, (ii) analysis of the frequency of requests 
for further information or involvement in the study, and (iii) analysis of 
informant interviews conducted upon completion of 6-month follow-up. 
Written comments at 6-month assessment 
On the final page of the 6-month follow-up questionnaire (Appendix K), a 
space was provided for study participants to write comments. Comments 
were received from 25 participants (13 control, 12 intervention). Many were a 
description of the individual's circumstances during the 4-week reference 
period of the assessment, that either gave rise to more heavy drinking than 
usual, or resulted in moderation. For example, commenting on the high levels 
of drinking he had reported, one participant said: 
"Nights of big drinking resulted in handing in of big 3rd year report and 
celebrating friends 21st birthdays in past 2 weeks" (20 year-old male, intervention 
group) 
Explaining her near abstinence in recent time, another participant reported: 
"This last month has been a very unusual one. Because I boozed for the whole year-
I know I have work up to my eyeballs- so haven't been able to drink ... " (21 year-
old female, control group) 
Other explanations for moderation included alcohol-related health problems: 
"My drinking habits have significantly decreased since the last survey due to 
alcohol related health problems" (17 year-old male, control group) 
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"I had a severe head injury (incurred while drunk) 3 months ago and have not had 
any alcohol since then" (23 year-old male, control group) 
and family obligations: 
"Not a normal 4 weeks, have had family obligations" (19 year-old female, 
intervention group) 
One participant indicated that involvement in the study might lead him to 
reduce his drinking: 
"Upon receiving and completing this survey I found it very eye-opening to realise 
the amount of alcohol I consume. And I realise I need to slow down" (18 year-old 
male, control group) 
A few comments concerned assessment issues. For example: 
or 
"An idea of' standard drinks' contained in average bottles of various classes of 
beverage and how many std. drinks in a handle of beer would be useful. Keep up 
the good work" (23 year-old male, control group) 
"These are all very negative elements, positivity would help people answer, 
otherwise we or at least I feel as if I've done something really bad by having a few 
drinks some positive elements ie: had a good time would reduce lies" (21 year-old 
male, intervention group) 
Finally, some participants gave a brief commentary on their drinking 
behaviour at university. For example: 
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"My drinking impaired my grades in that times I should have been studying, I'd 
opt for alcohol. Although this does disappoint me, some may be attributed to a 
"settling in" period at university" (17 year-old male, control group) 
Requests for further information 
Following the space available for comments on the assessment form 
(Appendix K), participants were offered the following: (a) emailed feedback 
about their drinking, (b) a free clinical assessment of their drinking, (c) a copy 
of the study results, and (d) the opportunity to participate in an informant 
interview concerning the research processes in return for a music voucher 
valued at $15.00. To take up the offer, participants had to tick a box 
corresponding to each of the above. Counts of the requests for these four 
offerings are presented for each study group in Table 6.6. 
Table 6.6 Requests for further information or 
. 1 . th d mvovementm e stu IV 
Control Intervention 
N (%) N (%) 
Emailed feedback 30 (63.8) 13(27.7) 
Free clinical assessment 8 (17.0) 6 (12.8) 
Study results 33 (70.2) 22 (46.8) 
Informant interview 27 (57.4) 20 (42.6) 
All four items were more frequently requested by controls than intervention 
group members. Requests for study results were the most common request in 
both groups. Far more students in the control condition requested emailed 
. feedback concerning their drinking. About one in seven students asked for a 
free clinical assessment. 
Infonnant interviews 
The individuals in each study group with the highest AUDIT scores, who had 
also indicated interest in informant interviews, were invited to participate. 
One participant (number 260) who had not indicated an interest in an 
informant interview but had reported recently suffering a severe head injury 
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due to his drinking, was also invited to participate, bringing the total number 
of invitations to 21. 
Interviews lasted up to 40 minutes and their purpose was to find out how 
students felt about various aspects of the study and drinking in general. 
Interviews were conducted by a female researcher (HM) with 10 study 
participants (five control, five intervention) in a 3-week period upon 
completion of the 6-month follow-up assessment, and were structured 
according to the chronological order of the trial: discussion about the 
screening assessment and feedback (the latter only for intervention group 
members), and the two follow-up assessments, followed by questions on the 
informant's overall impressions of the study, their awareness of 
randomisation, their views on the Alcohol Facts and Effects Leaflet, their 
willingness to complete longer-term follow-up, and whether they would have 
consented to data matching with hospitalisation and police records five years 
hence, if they had been invited to do so at baseline. Finally, informants were 
asked to express a view of their own drinking. 
Table 6.7 presents each participant's identification number, study condition, 
gender, age, and AUDIT score. Informants were 19 to 23 years old, and their 
baseline AUDIT scores ranged from 15 to 32. When asked if they knew that 
they had been randomly assigned to an experimental condition, none of the 
participants reported any awareness of this. Their comments reflect a general 
positivity toward ESBI but also a broad range of opinion on the topics 
discussed. Below is a representative selection of comments under three broad 
headings: informants' views of drinking in general, their impressions of ESBI, 
and the acceptability of follow-up procedures. 
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T bl 6 7 Inf . I a e orrnant particu ars 
Participant Study Gender Age AUDIT 
identification condition score at 
number baseline 
080 Control Male 19 20 
226 Control Female 21 15 
233 Control Female 19 32 
251 Control Male 20 18 
260 Control Male 23 24 
009 Intervention Male 19 16 
050 Intervention Male 20 16 
075 Intervention Male 21 15 
077 Intervention Male 20 20 
265 Intervention Male 20 25 
Informant views on drinking in general 
With respect to drinking levels among tertiary students: 
Everyone drinks, so [laughs] it's kind of almost a way of life at times. That sounds 
pretty bad now I think about it (Participant 009). 
It's pretty high, I mean the fact you take your exam papers down to the Cook and 
get a free jug is pretty funny (Participant 233). 
The lifestyle here to me is an extremely heavy drinking life-style. I went to 
Canterbury (another New Zealand university]for three years and I didn't see 
people on their hands and knees in bars or any of that ever (Participant 226). 
Impressions of ESBI 
Of the normative feedback, participants remarked: 
I guess it makes sense that only half the people would drink on a weekend evening 
but it always seems like more you know? (Participant 009). 
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Others in Dunedin would probably drink more than me but the results showed the 
opposite. From what I've seen, people seem to drink a lot more than I do 
(Participant 075). 
Some intervention group members attributed reductions in their drinking to 
ESBI. On being asked what it was about the intervention that lead them to 
reduce their alcohol consumption they said: 
I think it was just the results and how much everyone drinks compared to me: it 
was quite shocking so I sort of thought about it (Participant 077). 
"I don't think that I drink really heavily, but the results here show that I do, so that 
might be a problem, but within my social group I don't drink any more or less than 
most of my other friends" (Participant 265) 
Acceptability of follow-up procedures 
The provision of a lunch voucher with the follow-up questionnaires appears 
to have encouraged continued involvement in the study: 
"I would have done it anyway but it sort of gives you a reason to do it, like if they 
give you something for it well you put more effort into honest answers and that 
sort of thing" (Participant 077) 
"I would have felt 'mean' accepting the voucher without replying to the survey. I 
may not have responded if there was no voucher" (Participant 080) 
When asked whether they would have given consent for the research team to 
access hospitalisation and police records five years hence, the response was 
mixed: 
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I wouldn't because I've got a few mates who have been in trouble for like drinking 
and stuff and gone to court and that but I don't think they'd want people to know 
that (Participant 080). 
I wouldn't mind but it might concern other people (Participant 077). 
6.8 Discussion 
Summary of trial results 
The ESBI pilot trial met its objectives, by recruiting 104 hazardous drinkers, 
implementing the intervention effectively, minimising loss to follow-up, and 
attaining estimates of effect size in the short (6 weeks) and medium term (6 
months). The groups were similar at baseline in terms of their AUDIT scores, 
a good summary measure of hazardous drinking. The trial was conducted 
with both participants and research staff blind to experimental condition (a 
double-blind RCT). The blinding was maintained across the follow-up data 
collection phases. At 6 weeks post intervention, 83 participants completed 
follow-up assessments. At 6-months post intervention, 94 participants 
completed follow-up assessments. Control and intervention participants were 
approximately equally likely to fail to complete follow-up assessments at each 
time-point, and there was no apparent bias attributable to loss-to-follow-up. 
In all but one of the comparisons made at 6 weeks and 6 months, the levels of 
drinking and alcohol-related problems reported by the intervention group 
were lower than among controls. Statistically significant reductions ranged 
from 37% (frequency of very heavy drinking) to 26% (total consumption). 
Brief intervention resulted in significantly lower total consumption at 6 
weeks, fewer very heavy episodes of drinking at 6 weeks, fewer instances of 
intoxication at 6 weeks, fewer alcohol related personal, sexual, and legal 
problems at both 6 weeks and 6 months, and fewer consequences related to 
role expectations at 6 months post intervention. These results are internally 
consistent: one would expect the frequency of intoxication to decrease along 
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with the frequency of very heavy episodic drinking, and reductions in the 
incidence of acute problems were also observed. 
Although not all of the comparisons were statistically significant, all but one 
of the effects (Outcome 2) were in the same direction. For the typical quantity 
consumed per occasion, the groups were similar at 6-month follow-up, the 
control group apparently reducing its consumption subsequent to 6-week 
assessment. 
Assessment of trial quality 
The appropriate implementation and reporting of RCTs is a much debated 
subject (Jadad, 1998). The CONSORT guidelines (Begg eta!. 1996; Moher et 
a!., 2001) consist of a flow diagram demonstrating the passage of study 
participants through the trial, and a 22-item checklist of information to 
include in the report. Figure 6.1 is equivalent to the CONSORT flow diagram. 
The implementation of the trial and presentation of findings fulfil the 
CONSORT criteria. Critical elements of the CONSORT checklist are discussed 
below. The entire checklist, along with a comment relating to the ESBI is 
presented in Appendix L. 
Double-blinding 
It is important to note that the screening and intervention procedures 
described in Section 6.2, and represented schematically in Figure 6.1, would 
have been experienced as an uninterrupted stream by participants. The post-
trial informant interviews confirm that participants were unaware of the 
screening process and subsequent randomisation. The study was instead 
perceived as a series of surveys, with the aim of tracking drinking behaviour 
over time. Additionally, the research team members in direct contact with 
study participants were unaware of group membership until the trial was 
complete. This double blinding is a significant strength of the trial, removing 
the potential for various psychological factors to influence trial results. 
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It was not explained that individuals would be randomised to one of two 
conditions, for the purpose of effecting allocation concealment. Given the 
benign nature of the intervention and the fact that educational materials were 
provided to control group members (Appendix I), this was considered 
ethically acceptable. The protocol (Appendix G) and procedures were 
approved by the University Ethics Committee, and all control participants 
were offered personalised feedback upon completion of the study (see p.145); 
64% of them took up the offer. 
Attrition 
The attrition of 20% at 6 weeks may have resulted from insufficient effort in 
the pursuit of non-respondents to the letter and email invitation. This effort 
was increased for 6-month follow-up and attrition decreased to 10%. Ten 
percent attrition at 6 months compares very favourably with other studies 
(Edwards & Rollnick, 1997). For example, Collins et al. (2002) report 35% loss 
to follow-up at 6 months. 
Statistical analyses 
The assumptions underlying conventional linear regression methods were not 
met in the alcohol consumption data collected in this trial. Random effects 
models using the negative binomial distribution utilise all the follow-up data 
and better account for the over-dispersed Poisson distributions observed. This 
approach represents a departure from analytical approaches reported in the 
tertiary student brief intervention literature. For example, Borsari and Carey 
(2000) used t-tests to compare groups at 6-week follow-up. Although 
reasonably robust to violations of the normality assumption (Neter, 
Wasserman, & Kutner, 1990), the distributions in that study were so over-
dispersed (e.g., at 6 weeks, mean drinks per week= 11.4, standard deviation= 
7.0), that this statistical procedure was probably inappropriate, potentially 
allowing extreme cases undue influence on the test statistic (Abelson, 1995). 
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Another criticism of the t-test in the analysis of trial outcome data, is that any 
differences at baseline remain unadjusted for. Vickers and Altman (2001) 
present a convincing rationale for the use of multiple regression with 
inclusion of a covariate adjustment for baseline differences. That approach 
was adopted in this study. 
Other studies have relied on logarithmic transformation of skewed outcome 
variables (e.g. Collins et al., 2002)§ to better meet the assumptions of linear 
regression analysis. This approach was a pragmatic necessity of the 1970s, 
when computers were insufficiently powerful to cope with the computational 
demands of more complex analytical methods. The random-effects modelling 
of the ESBI data is such an approach. 
For all of the estimates of intervention effects, confidence intervals cover 
upwards of 40 percentage points. This reflects the variability in the data as 
well and the small sample size which have decreased statistical power. This 
may also explain the absence of significant interaction effects, despite the 
appearance of differences in the impact of the intervention from 6-week to 6-
month follow-up assessments. As a rule of thumb, 4 times the sample size 
required to detect main effects is required to detect interaction effects 
(Lachenbruch, 1988). The implications of this will have to be considered in the 
design of future research. 
Owing to the size of the samples, subgroup analyses (e.g., comparison of 
intervention effects by gender), were not performed. It cannot be determined 
from this trial, whether males and females differed in their response to the 
intervention. Other desirable subgroup analyses would include a comparison 
'The ESBI study design is very similar to that used by Collins, Carey, & Sliwinski (2002). It 
should, however, be noted that the Collins et al. study came to the attention of the author, 
courtesy of Professor Kate Carey, on 27 June 2002, well after the ESBI trial had commenced. 
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of intervention effects according to drinking status as measured by AUDIT 
score, and comparison of effects by age. 
Assessment effects 
Participants' written comments and information gathered from informants 
after the trial was complete suggest that the 6-week assessment may have 
affected the control group members' drinking. Data presented in Table 6.2 
show that control group members reduced their consumption after the 6-
week assessment. A possible mechanism for this is the self-focusing effect of 
asking individuals to recount their drinking behaviour (Nye, Agostinelli, & 
Smith, 1999). Such assessment reactivity has previously been suspected to be 
in operation in brief intervention studies. In one BI trial, at 12-month follow-
up, control group members who had received a baseline assessment were not 
consuming less alcohol than a subgroup who did not receive the baseline 
assessment (Anderson & Scott, 1992). It is, however, possible that for the 
shorter follow-up periods in the present study, assessment affected the 
behaviour of controls. 
A potential alternative explanation for the observed data (but not for the 
participants' comments) is cyclical variation in drinking over the academic 
year. It is possible that the 6-month assessment was conducted at a "quieter" 
time of the year for students relative to the 6-week assessment. This seems 
unlikely, considering that that both assessments occurred equally far in 
advance of end-of-semester examinations, and there are large social events 
involving heavy drinking in both semesters. Moreover, reductions are not 
evident for the intervention group in this time. The most likely explanation 
for the data is that control-group participants, exposed to such extensive 
assessment for the first time, reduced their consumption as a result. This 
would therefore have tended to diminish apparent intervention effects, and 
will have to be carefully considered in the design of future research, to be 
discussed in Chapter 7. 
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The possibility remains that trial participants, intervention group members in 
particular, may have under-reported their drinking, having been provided 
with personalised feedback at an earlier stage. To the extent that under-
reporting occurred, the efficacy of the intervention would be over-estimated. 
Given the problems with blood markers and other objective measures of 
alcohol consumption (see Section 2.3), reliance on self-report is a practical 
necessity of this kind of research (Babor et al. 2000). Experts (e.g., Dillman, 
2000 and Babor et al., 2000), argue that the likelihood of under-reporting is 
reduced when assessment procedures minimise the potential cost of an honest 
response. This approach was effected in the present study by providing 
participants with assurances of confidentiality, not using participants' names, 
and the use of non-judgemental language. 
Conclusion 
The objectives of the trial were to determine the feasibility of implementing a 
large trial of ESBI and to obtain a preliminary measure of effect size. The 
study fulfilled these objectives. It is clear that recruitment, screening, 
randomisation, intervention and follow-up phases of the trial were all 
implemented effectively. It is shown that attrition as low as 10% at 6 months 
can be accomplished with careful planning. Participants generally found 
study involvement interesting, and some report that simply completing 
follow-up assessments made them think about reducing their drinking. Most 
importantly, students exposed to the motivational feedback intervention 
were, on average, found to drink less hazardously than controls, 6 weeks 
later, and to experience fewer alcohol-related problems 6 weeks and 6 months 
later. 
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CHAPTER 7 Review, discussion, and future research 
"The history of medicine is littered with examples of interventions 
demonstrated to be beneficial which have been poorly taken up in clinical 
practice." (Saunders and Foulds, 1992, p.226) 
Chapter 7 presents a review of the thesis, which includes a discussion of the 
key results, strengths, and limitations of the findings (Section 7.1). This is 
followed by a discussion of implications for the main study of ESBI (Section 
7.2), and a discussion of the importance of conducting effectiveness studies 
(Section 7.3). 
7.1 Review of the thesis 
Discussion of key results 
In Chapter 1, hazardous drinking among young people in New Zealand was 
shown to warrant significant public health concern. In Chapter 2, a rationale 
was presented for a focus on drinking to intoxication as a primary target of 
prevention efforts. It was also argued that, in New Zealand's current socio-
political climate, population approaches aimed at limiting the availability of 
alcohol to young people, are unlikely to form a significant part of a preventive 
strategy in the foreseeable future, making BI an important preventive tool. In 
Chapter 3, tertiary students were highlighted as a large and important 
subgroup of young people, and a suitable target population for intervention 
research. Screening and brief intervention (SBI) was shown to be a promising 
but under-researched approach for this segment of the population. A phases 
model was implemented as a suitable means of structuring the research, first 
on the epidemiology of tertiary student drinking (foundational studies), then 
on the development of a BI approach (developmental studies), followed by an 
evaluation of BI outcomes (an efficacy study). 
In Chapter 4, three foundational studies were described: a descriptive 
epidemiology and examination of predictors of hazardous drinking; an 
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investigation of interpretations of the AUDIT questionnaire; and an 
examination of norm perceptions for drinking. In the first of these, the 
prevalence of hazardous drinking was found to be very high in a sample of 
1,480 students living in residential halls, with 60.0% of males and 58.2% of 
females typically exceeding recommended upper limits when they drank. 
Alcohol-related problems were also common. In a sub-sample of 967 students, 
hazardous drinking was found to be highly persistent at 6-month follow-up. 
Many of the risk factors for hazardous drinking found in the general 
population were present among students. Additionally, an important social 
influence on individual drinking levels was quantified, that of the drinking 
norm in the student's hall of residence. 
In the second foundational study, students' interpretations of a key alcohol 
use measure, the AUDIT, were investigated. While there were noteworthy 
effects of variations in question wording on item scores, the net effect on the 
mean total score was effectively zero, showing that the high levels of 
hazardous drinking reported were not the result of unduly liberal 
interpretation of AUDIT items. 
In the third foundational study, a web survey of a representative sample of 
1,564 tertiary students, it was shown that the majority of students over-
estimated the drinking levels of their peers. The individual's own drinking 
levels were positively related to the degree of over-estimation, and very few 
students thought that their drinking exceeded the norm. 
In Chapter 5, a series of developmental studies was presented, including 
investigations of student views of various brief intervention approaches, and 
pre-testing of ESBI at the Student Health Service. One of these studies, using 
focus groups, suggested that traditional, practitioner-delivered brief 
intervention would not be acceptable to the majority of students with 
hazardous drinking. Many expressed concerns about being judged, and had 
reservations about discussing their drinking with a health professional, unless 
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the discussion was self-initiated. Focus groups suggested that a computerised 
approach to assessment and normative feedback might be more acceptable. 
The web survey results (Section 5.3) confirmed the hypotheses generated in 
focus group studies, by showing the highest levels of support for computer-
delivered assessment and personalised feedback. In the next developmental 
study, the electronic screening and brief intervention (ESBI) instrument was 
developed. A key component was assessment and correction of norm 
misperceptions for heavy episodic drinking. ESBI was then pre-tested in the 
Student Health Service and feedback from students was used to improve its 
content and format. ESBI was found to be of interest to students and feasible 
to implement in a busy primary care environment. 
In Chapter 6, an efficacy study, ESBI was evaluated in a double-blind 
randomised controlled trial, with 6-week and 6-month follow-up of drinking 
and related outcomes (an efficacy trial). ESBI was found to produce 
significant reductions in hazardous drinking in the short and medium-term. 
Process evaluation confirmed that the intervention was popular among 
students, and suggested that the follow-up assessments in the control 
condition may have encouraged moderation in drinking. 
Given the paucity of similar studies of BI for students, results of the ESBI trial 
are most usefully placed in the context of BI research in the general 
population. As was shown in the most recent meta-analytic review of BI 
(Moyer et al. 2002), mean effect sizes (and 95% Cis) for assessments conducted 
~ 3 months post intervention, for interventions targeting non-treatment-
seeking individuals, were 0.67 (0.39, 0.95) for alcohol consumption measures 
and 0.30 (0.08, 0.52) for composite measures of all drinking-related outcomes. 
The corresponding effect size in the ESBI trial for alcohol consumption, of 0.51 
(see Table 6.4), falls well within the confidence interval for the estimate in the 
Moyer et al. review. For alcohol-related problems, the ESBI effect size of 0.51 
is at the upper extent of the confidence interval for the Moyer et al. estimate. 
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For 3-6 month outcomes, Moyer et al. (2002) estimated effect sizes of 0.16 
(0.10, 0.22) for alcohol consumption measures, and 0.14 (0.08, 0.21) for alcohol-
related problem measures. ESBI produced effect sizes of 0.15 and 0.46, 
respectively at 6 months, suggesting similarly modest impacts on 
consumption but markedly larger decrements in alcohol-related problems 
over the medium term. It can therefore be concluded that, in the short to 
medium term (:o; 6 months), ESBI performs at least as well in reducing 
hazardous drinking among non-treatment-seeking tertiary students, as 
practitioner-delivered brief intervention in predominantly non-student 
populations. 
Limitations 
Two of the foundational studies (Sections 4.1 and 4.2) were based on a cohort 
of students living in residential halls. This group is not representative of the 
wider student population, being on average, younger and having less 
exposure to the university environment. Whether this group also differs with 
regard to hazardous drinking is unknown. An unpublished University of 
Waikato study suggested that hazardous drinking is slightly more prevalent 
among hall residents than it is in the general student population (Adam et al. 
2001). 
Reports from university administrators had indicated that postal surveys 
would probably yield a poor response from students. Given that the aims of 
the study were to determine the prevalence and persistence of hazardous 
drinking, being able to obtain high participation with good follow-up of the 
cohort across the year was critical. The selection of halls students who were 
more easily locatable for follow-up, was based on a trade-off in which some 
generalizability was sacrificed for the purpose of maximising internal validity. 
Potential limitations of the development phase studies stem from the small 
samples participating in focus groups and pre-testing. Although effort was 
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made to recruit a broad range of students to focus groups and ESBI pre-
testing sessions, it is possible that the participants were unrepresentative of 
the student population, thereby giving misleading impressions of student 
views and preferences in relation to preventive approaches. It is also possible 
that interviewer factors or features of the group dynamics biased the results. 
Several approaches were used to protect against such influences. Interviewers 
were well-trained and all had qualifications in psychology. Interviews were 
structured according to a script, and sessions were recorded for later review 
by independent coders. Perhaps the best insurance is to use a variety of 
investigative approaches and to not rely heavily on the impressions gained 
from focus group and pre-testing sessions, but instead to reflect on them 
critically and to design studies which allow for greater control. 
Results of the ESBI pilot trial suggest that the sample size was too small to 
produce precise estimates of small to medium sized effects. A modest sample 
was used in order to ensure that the pilot trial remained manageable, given 
the intention to implement the main trial. The pilot trial met its objectives, 
implementation and follow-up procedures were found to be effective, and the 
estimated effects were sufficiently large to warrant a more comprehensive 
trial. 
One inconsistency in the follow-up procedures was the use of a web-based 
assessment at 6-week follow-up and a pen-and-paper assessment at 6-month 
follow-up. The decision to use pen-and-paper assessment at 6 months was 
based on the assumption that a brief assessment that could be completed 
immediately (i.e., without requiring the study participant to access a 
computer), might facilitate follow-up of participants who were not expecting 
to be contacted again after the 6-week assessment. It is possible that levels of 
disclosure differed according to the format used. In a comparison of computer 
versus pen-and-paper survey procedures, Turner et al. (1998) reported 
slightly higher levels of reporting of weekly alcohol use by adolescents 
completing the computer assessment. There is, however, no reason to expect 
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that such a modality effect would differ according to the study condition in 
the ESBI pilot trial, such that treatment effects are unlikely to be affected. 
Noted in Chapter 6 was the possibility that study participants receiving 
detailed assessments of their drinking at follow-up for the purpose of 
measuring outcomes, may have modified their drinking as a result. The 
analysis of control participants' comments to the effect that completion of a 
drinking diary brought excessive consumption to their attention, raised the 
possibility that there may have been such an effect. This has been a concern in 
other BI trials, in which consumption is often found to trend downwards for 
both intervention and control groups subsequent to initial assessment (e.g., 
Scott & Anderson, 1990). Some of this reduction may be a result of regression 
to the mean, but assessment reactivity remains a viable explanation. 
One BI study has rigorously investigated assessment reactivity (Anderson & 
Scott, 1992), in which a randomly selected portion of the control group was 
not assessed at baseline. No differences between the assessed and non-
assessed controls were observed at follow-up. Assessment of control 
participants is essential for measurement of group differences post 
intervention. If this artefact of the research process is contributing to change, 
the efficacy of BI may be under-estimated, a Type II error. There would, 
therefore, be value in investigating this assessment reactivity hypothesis in 
the context of a RCT of ESBI. 
The original aim of the research was to develop an intervention to reduce 
hazardous drinking among young people. Although shown to have a high 
prevalence of hazardous drinking, tertiary students are not representative of 
young people in general. ESBI is a potentially flexible intervention approach, 
and one which is likely to appeal to young people generally. If the results of 
the pilot study are replicated, there may be value in investigating the 
application of ESBI in other settings. 
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It is unclear whether ESBI meets the specific needs of Maori. Research 
conducted in the halls of residence showed that Maori students are at 
elevated risk of hazardous drinking, relative to students of European origin. 
Focus group studies revealed that Maori were equally reluctant as non-Maori 
to discuss their drinking with a health practitioner, and were largely positive 
about a computerised intervention. Nine students (8.7%) who participated in 
the ESBI pilot trial were of Maori ethnicity. Although too few to draw any 
conclusions concerning the efficacy of ESBI for Maori, this number is within 
the range expected to be represented in a sample of this size, given that Maori 
make up approximately 7.5% of the student population at the University of 
Otago. Along with the focus group studies, this result suggests that ESBI is at 
least acceptable to Maori students. 
Over-sampling of Maori in the proposed ESBI main trial (described in detail 
below) is not practicable, given the method of recruitment. Students attending 
the service would be invited to participate as they present to the centre 
reception. Identifying a large enough group, potentially in excess of 300 Maori 
students, to screen and recruit for the trial would require asking upwards of 
6,800 students to declare their ethnicity; assuming that 7.5% of those who 
present to Student Health are Maori, that 65% are eligible to participate (i.e., 
they screen positive for hazardous drinking), and that 90% of those 
individuals consent to participate in the study. It is unlikely to be acceptable 
to ask that number of students to indicate their ethnicity in order to admit as 
few as 300 to the trial. In light of this methodological issue, consultation is 
underway with Maori researchers and members of the Maori community on 
campus, with a view to developing an ESBI trial for Maori students. 
Strengths 
The aim of the thesis was to develop and evaluate an intervention for 
hazardous drinking among young people. Review of the scientific literature 
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suggested that BI was a promising approach but too little was known about 
its acceptability to young people, and whether a rigorous study could be 
mounted under conditions in which healthcare is ordinarily delivered. It 
could not, therefore, be assumed at the inception of the research project, that a 
viable intervention approach would eventuate. The research team was 
surprised at the extent of student opposition to the notion of practitioner-
delivered brief intervention. Discovery of this at an early stage allowed a 
change of approach, namely, the investigation of the acceptability and 
feasibility of ESBI. The phases of research model provided a coherent 
structure for research conducted under conditions of uncertainty, the 
circumstances which typically prevail in the development of new 
interventions. 
The programme of research was additionally strengthened by the use of a 
range of methods matched to the research phase: a cohort study for the 
investigation of prevalence, persistence, and risk factors; focus groups and 
informant interviews for the exploration of student views; a web-survey using 
probability sampling for investigation of norm misperceptions and interest in 
alcohol-related services; pre-testing and pilot studies for the development of 
an intervention; and a randomised controlled trial for rigorous evaluation of 
intervention effects. 
More than 4,000 tertiary students participated in some aspect of the research. 
Participation by students in all stages of the research was high, with <4% 
refusal in the halls of residence surveys (sections 4.1 and 4.2), an 82% response 
to the web survey (sections 4.3 and 5.2), and 6-month follow-up of 90% in the 
ESBI pilot trial (Section 6.5). In addition to maximising both the internal and 
external validity of the research, this high participation shows that the target 
population is interested in the issue of hazardous drinking and found the 
research methods generally acceptable. 
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The focus groups, informant interviews, and the elicitation of comments 
produced interesting observations from students. The results of the process 
evaluation and the high levels of participation in the developmental and 
efficacy studies, suggest that participants found the ESBI pilot trial a mainly 
positive experience. 
Another significant strength of the study was the naturalistic setting of the 
trial. All but one of the student trials reviewed in Chapter 3 (summarised in 
Table 3.1), involved convenience samples, most often psychology students 
participating to fulfil course requirements. The exception is Dirneff & 
McNeely's (2000) trial in a student health service, in which undergraduates 
seeking health care completed computerised assessment and were 
randomised to a treatment-as-usual control or to discuss the feedback with a 
health practitioner. Unfortunately the study was small (N=33) and beset with 
significant operational problems, for example, a lack of support from clinic 
management, and computer malfunction. Results of the trial are not reported 
in a manner which allows evaluation of intervention effects. The design and 
operational problems experienced by Dimeff and McNeely demonstrate the 
importance of thorough developmental studies, which, in the case of ESBI 
included the formation of professional relationships with the management of 
the Student Health Service and a trial run of all procedures, including 
computer technology. It is not difficult to imagine ESBI being part of routine 
preventive services at student health centres throughout New Zealand, and 
the trial results probably reflect what service providers could expect by way 
of reductions in hazardous drinking in the short to medium term. This high 
external validity makes the trial unique as a study of brief intervention for 
tertiary students. 
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7.2 Replicating and extending the findings on ESBI 
A£, a discussant in a recent research symposium titled "Continuing care in the 
treatment of alcohol use disorders in adolescents and adults"(McKay, Godley, 
Abrantes, Strickler, & McLellan, 2001), Thomas McLellan argued that the 
research community has unreasonably high expectations of psychological 
interventions. He noted that pharmacological interventions for mental 
disorders, including alcohol dependence, invariably require ongoing 
administration of the active agent, and that no-one seriously expects to see 
long term change after a single dose. He questioned the wisdom of evaluating 
the efficacy of only a single "dose" of a psychological intervention. 
Feedback could be provided to hazardous drinkers in the months after the 
initial administration of ESBI at Student Health. This is potentially viable, 
given that ESBI could be administered over the Internet. It may serve to 
augment the initial intervention, by reinforcing gains made, or bringing the 
individual's attention to continued risk. This augmentation hypothesis could be 
investigated in a RCT. 
The underlying objective of the foundational and development studies was to 
inform the design of a pilot efficacy study which in turn could inform the 
design of the main efficacy trial. The design of that study is in one sense the 
final result of the process and it is discussed next. 
Main trial design 
Figure 7.1 illustrates the design of a four-arm RCT evaluating ESBI plus the 
effects of assessment reactivity and a booster feedback. A£, in the pilot trial, 
visitors to the Student Health Service will be invited to participate and to give 
consent to screening. Students who screen positive will be asked to consent to 
completing a baseline assessment and up to three follow-up assessments. 
Consenting students will be randomised to one of four groups: (A) screening 
only, limited follow-up, (B) screening only, full follow-up, (C) brief intervention, 
comprising assessment and personalised feedback, and (D) brief intervention 
164 
plus booster feedback, comprising the same elements as group C with the 




Figure 7.1 Electronic Screening and Brief Intervention for tertiary student hazardous 
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Groups B, C, and D will be asked to complete web-based assessments at four 
weeks, 6 months, and 1 year after screening. Group A will complete 
assessments only at 6 months and 1 year after screening. Groups B and C 
involve a replication of the ESBI pilot trial, with two exceptions: the initial 
follow-up is 4 weeks post screening rather than 6 weeks. The experience of the 
pilot trial suggested that follow-up can be difficult to accomplish as end of 
semester examinations approach, and a 4-week follow-up ameliorates this 
problem. The second exception is the introduction of a 1-year follow-up, 
allowing for the assessment of long-term intervention effects. 
This study design would answer three basic questions, listed here in order of 
priority: 
• Does brief intervention reduce hazardous drinking relative to 
screening alone? This will be determined by comparing groups B 
versus C+D at 4 weeks, and A+B versus C+D thereafter. 
• Does continued brief intervention reduce hazardous drinking relative 
to a single dose of brief intervention (testing the augmentation 
hypothesis)? This would be determined by comparing groups C 
versus D at 6-month and 1-year follow-ups. 
• Does assessment alone reduce hazardous drinking relative to no 
assessment (testing the assessment reactivity hypothesis)? This would 
be determined by comparing groups A and Bat 6-month and 1-year 
follow-up. 
If no differences are observed between A and B at 6 months, the groups can be 
collapsed as a screening only group. Likewise, if there are no differences 
between C and D at 6 months, they can be collapsed as a brief intervention 
group. The effect in both cases would be to double the size of the group, 
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thereby increasing the precision with which the effect of brief intervention is 
estimated. 
Added to the baseline and follow-up assessments is a measure of readiness to 
change. In Chapter 2, various problems were discussed in relation to the 
stages of change construct as it applies to heavy episodic drinking. It was 
noted that although the model describes the process of smoking cessation, 
there is currently little empirical support for its applicability to the process of 
reducing heavy episodic drinking. Biener and Abrams' Contemplation Ladder 
(Biener & Abrams, 1991), a measure of readiness to consider smoking 
cessation, has been modified for the purpose of assessing readiness to change 
heavy episodic drinking. Psychometric assessment suggests that it may be a 
suitable intermediate outcome measure for the ESBI main trial (Kypri, 
McAnally, McGee, & Langley, in preparation). Inclusion of this brief measure 
at baseline will also allow for assessment of its predictive validity. 
Sample-size estimates 
Sample size estimates for the trial depicted in Figure 7.1, are based on an 
effect size of 0.37, the mean observed in the pilot trial. Attrition is assumed to 
be 15%, the mean of the 6-week and 6-month losses-to-follow-up observed in 
the pilot trial. Power is assumed to be 0.80 with alpha = 0.05 (two-sided). 
Tables show that 114 individuals per group would be required under these 
assumptions. With allowance for attrition, 135 (114/0.85) per group would 
have to be recruited at baseline. The total sample required for the proposed 
four arm main trial is therefore 540. Based on the rate at which ESBI was 
administered in the pilot trial, the baseline phase of the main trial could be 
completed within a 4 week period. 
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7.3 Effectiveness and diffusion studies 
This chapter began with the observation of John B. Saunders, a key figure in 
the development of BI research. At the time the comment was made, evidence 
for the efficacy of BI in reducing hazardous drinking was mounting. In the 
decade since then, the evidence has accumulated impressively (Moyer et al. 
2002). Heather (2002) argues that the "effectiveness of brief intervention [is] 
proved beyond reasonable doubt" (p. 293). 
There are, however, concerns that, despite a general acceptance of its efficacy, 
BI may not deliver the public health benefits hoped for, because of poor 
uptake within health systems. Two recent studies of the use of screening and 
brief intervention (SBI) in general practice settings, offer insights as to why 
uptake has been limited: 
Beich, Gannik, & Malterud (2002) and colleagues interviewed 24 doctors who 
had been involved in a program of SBI. They found that: 
• Doctors were surprised at the number of young people who screened 
positive for hazardous drinking, and many felt that intervening with a 
group that would eventually "come to heal" (p. 3) in their own time, 
was not their responsibility. 
• Many felt that they damaged rapport with patients, by being too 
intrusive. Others thought they were perceived as judgmental. Some 
doctors believed that patients in their communities who heard about 
the screening avoided visiting the medical centre during the course of 
the program. 
• Several said that 10-15 minutes of intervention for patients screening 
positive added significantly to their workload. 
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It was concluded by the majority of doctors that the provision of SBI as part of 
routine general practice was an essentially aversive experience, that they 
could not recommend. One doctor summed his feelings up as follows: 
"To me, just asking everybody about their drinking habits is in part 
comparable to if I had to do a rectal examination on all patients that 
came to see me." (p. 4). 
From these results, Beich et al. (2002) colleagues conclude that pragmatic 
studies, akin to Flay et al.'s (1986) effectiveness trials, of interventions working 
in "real world" conditions, are essential before recommending widespread 
implementation of studies with proven efficacy. 
In response to the Beich et al. paper, members of the WHO Phase IV 
Collaborative Group note that the study combined an assessment of the 
feasibility of SBI at the same time as undertaking a randomised controlled 
trial. Arguably, the demands of the research protocol were confounded with 
those of providing SBI. The WHO group argue that the feasibility of SBI 
depends on careful tailoring of the process to fit with the needs of particular 
health care settings (John B. Saunders, personal communication, November 
2002). 
The implementation of SBI also relies on clinic receptionists. A recent study 
explored the use of training and support to encourage clinic receptionists to 
facilitate SBI. The intervention was remarkably unsuccessful: " ... receptionists 
developed more negative views about involvement in research and health 
programmes over the 3-month study period, regardless of level of training 
and support" (Lock, Kaner, Heather, Gilvarry, & McAvoy, 2000, p. 111). 
These studies illustrate some of the difficulties encountered in the 
implementation of SBI in the routine provision of healthcare. Assuming that 
the efficacy of ESBI is at some point sufficiently demonstrated, and given that 
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the efficacy of ESBI is at some point sufficiently demonstrated, and given that 
it would not require contact with a clinician and probably very little 
receptionist involvement, the chances of ESBI being implemented on a large 
scale may be greater than those for SBI. An ESBI instrument could 
theoretically be available in any waiting room in which a computer and 
internet connection can be provided. The instrument can be delivered by a 
single computer (a server) to any computer connected to the Internet, via a 
secure connection. In cases where a patient is willing to receive counselling 
from a doctor or another health professional, an electronic or paper copy of 
the assessment and feedback report could quite easily be provided and used 
as the basis of further assessment and intervention. 
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Abstract - Aims: To detennine the prevalence of hazardous drinking and alcohol*related negative consequences in New Zealand 
tertiary students, and to identify predictors of hazardous drinking across a 6-month period. Methods: A total of 1480 tertiary students 
living in halls of residence was surveyed at the start of the academic year, and a subsample of 967 students was followed up 6 months 
later. Questionnaire items included quantity and frequency of drinking, alcohol-related problems, use of other substances, and the Alcohol 
Use Disorders Identification Test (AUDIT). Drinking at follow-up was modelled using demographic characteristics, mental well-being, 
other substance use, alcohol-related problems, and hall drinking nonns, measured at baseline. Results: Among drinkers, mean(± SD) 
weekly consumption was 243 ± 241 and 135 ± 157 g of ethanol for males and females respectively. The majority of male (60.0%) and 
female (58.2%) drinkers typically consumed more than national safe drinking guidelines. Mean(± SD) AUDIT scores were 10.9 ± 7.6 
for males and 7.6 ± 5.9 for females. After controlling for AUDIT scores at baseline, increased AUDIT scores at follow-up were higher 
with lower age, Maori ethnicity, smoking, cannabis use, high levels of alcohol-related negative consequences, and higher levels of 
drinking in the student's hall of residence. Conclusions: Hazardous drinking is widespread and persistent among students living in the 
halls of residence. There is a need for university alcohol policies and intervention approaches among New Zealand tertiary students. 
INTRODUCTION 
Although per capita consumption of alcohol in New Zealand 
declined through the 1980s and 1990s (Alcohol Advisory 
Council of New Zealand, 2001), the level of drinking to in-
toxication among young people has remained static, and in 
certain subgroups has increased (Alcohol and Public Health 
Research Unit, 1998). Hazardous drinking, defined as drinking 
that confers the risk of dysfunction or harmful consequences 
(Edwards et al., 1981), is widely considered to be a serious 
problem for New Zealand youth. In recent times, however, 
there has been increasing liberalization of supply-side policies, 
most strikingly changes to the Sale of Liquor Act (1999) which 
reduced the legal minimum age for the purchase of alcohol 
from 20 to 18 years. Juxtaposed with this shift in legislation 
is official recognition that youth hazardous drinking is a major 
public health issue and a priority for government action 
(Ministry of Health, 1998; King, 2000). Ambivalence about 
problematic youth drinking in New Zealand is typical of the 
experience of other industrialized countries (Grant and Litvak, 
1998), in an age when the motivation for youth to drink is as 
great as ever, while constraints on drinking are decreasing. 
Certain subgroups of youth have elevated risk of hazardous 
drinking because of a range of factors. Tertiary students at uni-
versities, polytechnics and teacher colleges have a reputation 
for hazardous drinking which surpasses that of their non-
student peers. The tertiary educational setting is a unique 
environment to which a large percentage of young people in 
industrialized countries are exposed en masse. At July 2000, 
31% of 18-22-year-olds in New Zealand were enrolled at a 
tertiary education institution of some description (Statistics 
New Zealand, 2000; Ministry of Education, 2001). Furthermore, 
many of the industrialized world's future leaders and role 
*Author to whom correspondence should be addressed. 
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models will have passed through the tertiary education system 
as young people. For these and other reasons, several studies 
have examined college student drinking in North America 
(Johnston et at., 1992; Wechsler et at., 1994, 1995), some 
European countries (Nystrom et at., 1993; Webb et al., 1996), 
and Australia (Wilks, 1989; Roche and Watt, 1999). Little is 
known about the patterns of tertiary student drinking and 
related health consequences in New Zealand. 
North American research suggests that attendance at 
college or university increases the risk of hazardous drinking 
(Schulenberg et at., 1996; Bachman et at., 1997). Fifty per cent 
of males and 20% of females classified as problem drinkers 
at college were still problem drinkers in their late twenties 
(Donovan et al., 1983). Intervention during the formative 
college years may present an opportunity to attenuate the risk 
of long-term drinking problems. 
Sociological research, most notably Skog's work (Skog, 
1980, 1985) on the collectivity of drinking cultures, indicates 
that people's drinking habits tend to be synchronous with 
those of their peers. A person living in a low alcohol con-
sumption environment will tend to become a light drinker, 
while an individual exposed to a heavy drinking environment 
where alcohol is readily available and affordable, and drinking 
is socially sanctioned and indeed encouraged, will tend to 
become a heavy drinker (Edwards, 1994; Saunders and de Burgh, 
1998). Gmel and Rehm (2000) emphasized the importance 
of undertaking 'surveys with sampling schemes in which 
individual respondents are asked to give details of their social 
network and part, at least, of the social network is also inter-
viewed as a second phase in the study.' 
In the present study, we sought to determine the preva-
lence of hazardous drinking and a range of alcohol-related 
negative consequences among tertiary students, and to investi-
gate the persistence of hazardous drinking across the academic 
year. We also aimed to identify factors, individual and social, 
that accounted for variance in subsequent drinking behaviour 
and its adverse consequences. 
© 2002 Medical Council on Alcohol 
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SUBJECTS AND METHODS 
Sample 
The study population consisted of students living in halls of 
residence in Dunedin, New Zealand's fourth largest city 
(population = 118 000). The halls house students of the Uni-
versity of Otago, with smaller numbers attending the Otago 
Polytechnic and Dunedin College of Education. The number 
of residents per hall ranges from 120 to 385, each occupying 
a single room with full board. All of the halls are within 2 km 
of the three tertiary campuses. Residents come from cities and 
towns all over New Zealand, with smaller numbers from other 
countries. Typically, students remain in this accommodation 
until the end of their first year of study, when they move to 
more independent house-share arrangements. 
Data collection 
A baseline survey was conducted in late February 2000 
(Time 1 ), shortly after incoming students had arrived in 
Dunedin for Semester 1 of the 2000 academic year. A follow-
up survey was conducted in August (Time 2). At both times, 
self-completed (paper-and-pencil) questionnaires were used 
to collect data. Ha1ls of residence were visited and students 
present at pre-arranged sessions or at meal times were 
recruited by means of a verbal request and invitation letter. 
Usable forms were received from 1529 students, representing 
99% of students present at contact. Of this group, 1480 
respondents fulfilled a core data requirement by giving details 
of gender, whether or not they had consumed alcohol in the 
preceding 4 weeks, and a complete Alcohol Use Disorders 
Identification Test (AUDIT). This latter group represented 
63.0% of the entire population in the halls of residence, and 
will hereafter be referred to as the cross-sectional sample. 
The follow-up survey was conducted in the 5th and 6th 
weeks of Semester 2. Usable forms were received from 1748 
students, 97% of those present at contact, which represented 
70.1% of the halls' population at Time 2. Of the 1480 indi-
viduals who met core data requirements at Time 1, complete 
core follow-up data (gender. recent drinking, and all AUDIT 
items) were obtained from 967 participants at Time 2 (65.3%). 
This group is hereafter referred to as the follow-up sample. 
Measures 
The Tertiary Student Health Questionnaire (TSHQ) I and II 
were prepared for this project and were pre-tested for Time I 
and Time 2 data collections respectively. Both included ques-
tions on respondents' sociodemographic characteristics, items 
from the Medical Outcomes Study Shorl Form-36 on mental 
well-being (Ware and Sherbourne, 1992), measures of close-
ness to family. the AUDIT (Saunders et al., 1993), measures 
of the quantity and frequency of recent alcohol consumption, 
checklists of alcohol-related negative consequences, items con-
cerning lifetime and recent cannabis use (Brown et al., 1998), 
and questions about road safety behaviour (Begg and Langley, 
1999). The TSHQ I also included questions on smoking and 
the lifetime and recent use of illicit substances. The standard 
ethnic categories from the 1996 New Zealand census were the 
basis of the ethnic classification. 
A standard drink in New Zealand is defined as one contain-
ing 10 g (12.7 rnl) of absolute alcohol. In both questionnaires. 
the definition of a standard drink was given as either a 330 ml 
can or bottle of ordinary strength beer (4.0% alcohol), or a small 
glass of wine, or single mixed drink. To assist respondents with 
calculations, examples were given of the amount of alcohol 
contained in common containers, e.g. one bottle of wine = 7.5 
drinks. Research assistants were available to answer questions 
asked by participants. 
Respondents were asked to report the number of days in 
which they drank alcohol in the preceding 4 weeks, and the 
typical amount consumed per episode. Average weekly con-
sumption was calculated by multiplying the number of drink-
ing days in the preceding four weeks by the typical quantity 
consumed per episode and dividing the result by four. 
Problematic alcohol use was assessed with the AUDIT, 
a 1 0-item questionnaire designed to identify individuals with 
hazardous drinking. The AUDIT does not give a time-frame 
for the first three questions concerning alcohol consumption. 
Focus group research conducted with students showed that 
they tended to rely on their recent experience (i.e. the last month 
or two) to answer these questions. The AUDIT has three sub-
scales: levels of hazardous consumption, alcohol dependence 
symptoms, and harmful consequences of drinking. We com-
puted a full AUDIT score, the three subscale scores, and also 
examined distributions of responses to each of the 10 items. 
For the purpose of examining associations of hazardous 
drinking with alcohol-related problems not explicitly measured 
by the AUDIT, a scale was computed by summing the number 
of recent a1cohol-related negative consequences positively 
endorsed by each respondent, i.e. fights, emotional outbursts, 
blackouts, difficulty in concentrating, and drink-driving. The 
resulting scale has a range 0-5, and measures the number 
of negative consequences of drinking, not their severity. No 
attempt was made to weight individua1 items. 
For the TSHQ II, to which items on readiness to modify 
hazardous drinking were added, focus groups were conducted 
to ensure comprehensibility and acceptability of items. The 
average time for completion of each form was 10 min. 
Data quality control 
Each TSHQ was manually checked for evidence of response-
set and other irregularities. Data from each form were entered 
into a database and then re-entered and reconciled to minimize 
operator error. The final dataset was transferred to a statistical 
program in order to perform validity checks and statistical 
analyses. 
Data linkage 
The information sheet explained to students that their name 
and student identification number were not required on the 
grounds that the researchers wanted to ensure anonymity and 
thereby elicit the most honest responses possible. It was 
explained, both verbally and in writing, that some information 
was needed to assist with linkage of individual forms across 
Times I and 2. For this purpose, in addition to day, month, 
and year of birth, the first and last letters of the respondent's 
mother's first name were also requested. Focus group research 
completed prior to Time 2 suggested that this was acceptable 
to students and did not evoke concern of being personally 
identified. 
For matching purposes, each participant's gender, ethnicity, 
and hall of residence were also recorded. Through the match-
ing process and manual review of a sample of putative record 
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pairs, 103 I cases across the first (n = 1529) and second 
(n = 1748) surveys were linked. The probability of a mismatch 
of forms was calculated to be <I in 148 000. Of the 1031 
matched cases, 967 (93.8%) contained complete core data at 
both timepoints, allowing for follow-up analyses. 
Data analysis 
For the purposes of examining both the prevalence and 
persistence of hazardous drinking, the 1480 Time 1 cases were 
analysed as a cross-sectional sample, and the 967 cases com-
mon to Times 1 and 2 were analysed as a follow-up sample. 
Where means are presented for the cross-sectional sample, 
t-tests were used to examine gender differences. 
Measures of the frequency and quantity of alcohol con-
sumption and AUDIT scores for this student sample were only 
slightly positively skewed. Checks of residual plots revealed 
more or less random distribution around zero with minimal 
heteroskedasticity. Accordingly, for continuous data, the mean 
is expressed together with the standard deviation to characterize 
frequency distributions, and parametric statistical procedures 
were employed to test for differences between means and for 
the quantification of differences in Time 2 AUDIT scores with 
adjustment for key Time 1 variables. 
Five groups of predictor variables, all measured at baseline 
(Time 1), were identified, including: (1) demographic variables 
of gender, age, and ethnicity; (2) mental well-being and close-
ness to family; (3) substance use, including cigarette smoking 
status, lifetime and past month incidence of cannabis use and 
other illicit drug use; (4) alcohol-related negative consequences 
(listed above); and (5) hall drinking norms. These variables 
were examined for their univariate associations with follow-up 
AUDIT score, the outcome variable. Time 1 variables with 
a univariate association to follow-up AUDIT score were used 
in multiple linear regression models in which Time 1 AUDIT 
was entered as an adjustment for Time 1 drinking levels. Predictor 
variables were then adjusted for age, gender and ethnicity. In 
all models, confidence intervals (CI) were adjusted for cluster-
ing on hall of residence (12 clusters), using the sandwich 
estimator of variance (StataCorp, 2001 ). 
Missing data and loss to follow-up 
In all cases where percentages are given, missing data are 
not included in the denominator, unless otherwise specified. 
Missing cases never comprised >6% of the denominator for any 
comparison. For the purpose of examining the effects of loss 
to follow-up, the AUDIT score and demographic distributions 
of the follow-up sample at Time I (n = 967) were compared 
with those of Time 1 cases in which there are complete core data 
but no follow-up data (n = 513). Multiple regression analysis 
was used to test for Time 1 differences in AUDIT scores as a 
function of demographic variables. 
RESULTS 
Cross-sectional analyses 
Sociodemographic characteristics. There were 591 male 
(39.9%) and 889 (60.1%) female respondents. Mean(± SD) 
age was 18.3 ± 1.6 years. These gender and age distributions 
closely resembled those of the population from which the 
sample was drawn. The majority of respondents (72.3%) 
endorsed the category New Zealand European/Pakeha (Pakeha 
is a Maori word for a person of New Zealand nationality or 
residence who descends from Europe) to indicate their ethnicity. 
The remainder endorsed New Zealand Maori (3.9%), Pacific 
Islands People (1.8%), Asian (15.9%), Other European (3.7%), 
and Other (2.1% ). As not all halls of residence recorded the 
ethnicity of residents, it was not possible to examine the 
sample's representativeness on this dimension. 
Parterns of drinking. A total of 249 respondents (16.8%) 
said they had not consumed alcohol in the preceding 4 weeks. 
Distributions of drinking quantity and frequency, by gender, 
are reported in Table 1, which includes only study participants 
who had consumed at least one drink containing alcohol in the 
4 weeks preceding the Time I survey (n = 1231). 
Men drank more frequently than women, the mean number 
(± SD) of drinking episodes per week being 2.4 ± 1.5 for men 
and 2.0 ± 1.3 for women [!(1193) = 4.4, P < 0.01]. They also 
consumed more per occasion than women, mean values (± SD) 
being 8.5 ± 5.2 and 5.5 ± 3.5 drinks, respectively [!(1178) = 11.6, 
P < 0.01]. Sixty per cent of male drinkers and 58.2% of female 
drinkers typically drank above the Alcohol Advisory Council 
of New Zealand (ALAC) recommended limit of six drinks per 
occasion for males and four drinks per occasion for females. 
The mean weekly consumption was 24.2 ± 24.1 drinks for males 
and 13.5 ± 15.7 drinks for females [!(1153) = 9.2, P < 0.01]. 
Extreme levels of drinking were reported by substantial 
numbers of students: 164 males (33.6%) and 49 females (7.3%) 
reported drinking ;:::16 drinks in a single episode in the pre-
ceding 4 weeks. Males reported a mean of 12.9 ± 7.5 drinks 
in their largest drinking episode, whereas females reported a 
mean of 8.1 ± 5.4 drinks [1(1158) = 12.6, P < 0.01]. 
For the purpose of comparison with other studies, also 
reported are the percentages of all males and females 
(i.e. not only drinkers) who reported a binge episode in the 
4 weeks preceding the survey. A binge was classified as the 
consumption of seven or more drinks (70 g ethanol) per 
occasion for males and five or more drinks (50 g) per occasion 
for females. Over half (52%) of males and 46% of females met 
this binge criterion. 
Table 1. Alcohol frequency, typical quantity, and largest quantity 
distribution for students who had consumed alcohol in the preceding 
4 weeks 
Parameter 
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Mean AUDIT scores were 10.9 ± 7.6 and 7.6 ± 5.9 for men 
and women, respectively. Consumption subscale score means 
were 6.7 ± 3.7 and 4.9 ± 3.3, respectively. Dependence subscale 
means were 1.3 ± 1.8 and 0.8 ± 1.3, and hazardous conse-
quences subscale means were 2.9 ± 3.3 and 1.9 ± 2.5. The 
difference between male and female total AUDIT scores was 
statistically significant [1(1478) = 9.3, P < 0.01], and gender 
differences were statistically significant for all three subscales. 
Notwithstanding the overall high levels of consumption, 
15.4% of men and 21.2% of women scored 0 or 1, indicating 
abstention or very light, infrequent consumption of alcohol. 
Over a quarter (22.2% of men and 30.8% of women) scored in 
the 2-7 range, indicating light to moderate drinking. The majority 
of respondents (62.4% of women and 47.6% of women) 
scored ;?:8, i.e. in the hazardous or harmful use range 
(Conigrave et al., 1995). 
Alcohol-related problems. A total of 137 males (23.2%) and 
123 females (13.8%) said they or someone else had been 
injured in the last year as a result of their drinking (item 9 of 
the AUDIT). Table 2 presents the frequencies of other alcohol-
related problems. The problems most frequently reported by 
males were blackouts (36.9% ), and difficulty concentrating 
(17.5%). For females, blackouts (33.2%) and emotional out-
bursts (32.3%) were the most common. 
Hall drinking norms. The mean number of drinks students 
consumed per occasion varied considerably, from 1.3 ± 1.9 in 
the lowest consumption hall to 9.0 ± 5.2 in the heaviest 
consumption hall (Table 3). Notably, in five of the halls (H-L), 
students typically drank at levels higher than the maximum 
recommended for males. 
Table 2. Alcohol·related negative consequences reported by students 
Males Females 
Consequence n (%) n(%) 
Fights 84(16.2) 41 (5.8) 
Emotional outbursts 84 (16.3) 229 (32.3) 
Blackouts 190 (36.9) 236 (33.2) 
Difficulty concentrating 90 (17.5) 88 (12.4) 
Recent drink·driving* 82 (14.5) 37 (4.3) 
*In the past month. All other problems are reported for the past 3 months. 



























































*Fifty·one cases in the cross.sectional sample of 1480 lacked per 
occasion comsumption data. 
CI, confidence interval. 
Follow-up analyses 
Of the 967 respondents in the follow-up sample, 377 
(39.0%) were male and 590 (61.0%) were female. Their mean 
(± SD) age was 18.3 ± 1.5 years at baseline. These gender and 
age distributions are almost identical to those of the cross-
sectional sample. 
Loss to follow·up analysis. The gender distribution for 
respondents at Time 1 only (n = 513) was similar to that of 
the follow-up sample (58.3% female vs 61.0% female). Age 
distributions were also similar (mean age 18.4 versus 18.3 
years). A difference appeared in the distribution of ethnicity 
across these two groups. New Zealand European students 
(Pakeha) constituted a lesser proportion of the Time 1 only 
sample than the follow-up sample (64.3 vs 76.5%), whereas 
Asian students constituted a greater proportion of the Time 1 
only sample than the follow-up sample (23.0 versus 12.2%). 
After adjustment for differences in age, gender and ethnicity 
distributions across the two samples, there was no significant 
difference in AUDIT scores between the two groups. 
Changes in alcohol consumption. At Time 1, mean AUDIT 
scores for men and women were 10.7 ± 7.6 and 7. 7 ± 6.0 
respectively. At Time 2, AUDIT scores were 11.8 ± 8.0 and 
8.6 ± 6.3 respectively. Between Time 1 and Time 2, the mean 
score increased by 1.0 points (95% CI: 0. 7, 1.2). The gender 
difference in AUDIT scores at Time 2 was similar to that 
observed at Time 1, and there was no significant change in 
the male to female difference over time, after taking baseline 
AUDIT scores into account (0.6, 95% CI: -0.1, 1.3). 
Differences in Time 2 AUDIT scores accounted for by 
Time 1 variables. AUDIT scores obtained at Times 1 and 2 
were highly correlated (r = 0.83, P < 0.01). Items 4--10 of 
the AUDIT refer to the last year, so a degree of consistency 
of scores across a 6-rnonth interval would be expected. To 
account for this, correlation coefficients were computed for 
the consumption subscale of the AUDIT. The consumption 
subscale scores at Times 1 and 2 were also highly correlated 
(r = 0.83, P < 0.01), indicating that over two-thirds of the 
variance in alcohol intake at Time 2 is accounted for by alcohol 
intake at Time 1, 6 months earlier. Given the concordance in 
the correlations of these measures, the entire AUDIT score 
was used in the multiple regression analyses reported below. 
Table 4 presents beta coefficients with 95% CI for regress-
ing the Time 2 AUDIT on key variables measured at Time 1. 
Also presented in Table 4 are beta coefficients adjusted for 
gender, age and ethnicity. 
These analyses show that a 1-year increase in age was 
commensurate with a reduction of 0.33 (95% Cl: 0.11, 0.55) 
of a point in Time 2 AUDIT, after adjustment for Time 1 
AUDIT. Relative to New Zealand European ethnicity students, 
Maori students' AUDIT scores increased to a greater extent 
from Time I to Time 2 (1.84 points; 95% Cl: 0.80, 2.88), 
whereas Asian students' scores decreased by 1.73 points 
(0.39, 3.1 0). 
Current smoking status was associated with Time 2 AUDIT 
scores. Relative to non-smokers, current smokers scored 2.13 
(0.88, 3.39) points higher on their Time 2 AUDIT after adjust-
ment for demographic variables. Being an ex-smoker at Time 1 
did not affect Time 2 AUDIT score. Cannabis use had a similar 
effect to current tobacco use, adding 1.71 (0.92, 2.50) points 
to Time 2 AUDIT scores after adjustment for demographic 
variables. As with smoking, only current use had an effect on 
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Table 4. Time 1 predictors of Time 2 AUDIT score 
Beta values adjusted for: 
Time I AUDIT score Time 1 AUDIT score, gender, age and ethnicity 
Variable 
Demogmphics 
Gender (female= 0) 
Age 








Closeness to family 
Substance use 
Tobacco (never= 0) 
Ex-smoker 
Current smoker 
Cannabis (never= 0) 
Ever 
Recent 
Other illicit drugs (never = 0) 
Ever 
Rt!{;ent 
Alcohol-related problems (zero or one = 0) 
Two or more 
Hall drinking norm 
Mean per occasion consumption 
B (95% CI)' 
0.63 (-D.05, 1.30) 
-0.33 (-D.55, -D. I I) 
1.84 (0.80, 2.88) 
1.29 (-1.28, 3.86) 
-1.73 (-3.10, -{).39) 
0.03 (-2.08, 2.14) 
-0.66 (-2.41, 1.09) 
0.05 (-D.04, 0.13) 
0.03 (-0.20, 0.26) 
-D.36 (-1.34, 0.61) 
1.94 (0.64, 3.24) 
0.64 (-D.38, 1.66) 
!.70 (-D.83, 2.57) 
0.70 (-D.48, 1.88) 
0.30 (-1.04, 1.65) 
1.47 (0.72, 2.22) 
0.35 (0.29, 0.41) 
"Confidence intervals adjusted for clustering on hall of residence. 
*Significant values (P < 0.05). 
the Time 2 AUDIT scores. In contrast to cannabis and tobacco, 
current use of other illicit substances did not affect Time 2 
AUDIT. 
Relative to respondents who had experienced one or fewer 
of the five alcohol-related problems, those who had experi-
enced two or more such problems had AUDIT scores 1.69 
(0.94, 2.44) points higher after adjustment for demographic 
variables. The mean per occasion consumption in a student's 
hall of residence accounted for variance in Time 2 AUDIT. 
In adjusted models, an increase of one drink in per occasion 
consumption at Time 1 was associated with AUDIT scores 
0.29 (0.21, 0.38) of a point higher at Time 2. By way of further 
illustrating the size of this effect, relative to Hall A, students 
in Hall L had Time 2 AUDIT scores, on average, 2.23 points 
higher, after differences at Time 1 had been taken into account. 
It is evident from Table 4 that beta coefficients for substance 
use, alcohol-related hazards, and hall drinking norm variables 
did not change markedly after adjustment for demographic 
variables. 
DISCUSSION 
The majority of male (60.0%) and female (58.2%) drinkers 
exceeded sensible upper limits, on average, more than twice 
per week. Mean AUDIT scores of I0.9 for men and 7.6 for 
women, and the high prevalence of significant alcohol-related 
problems corroborate these consumption data. 








0.258 0.!8 (-D.06, 0.!0) 0.626 
0.769 0.03 (-D.23, 0.28) 0.818 
0.429 -D.06 (-l.IO, 0.98) 0.907 
0.007* 2.13 (0.88, 3.39) 0.003* 
0.198 0.50 (-D.50, 1.49) 0.294 
0.001 * !.71 (0.92, 2.50) 0.001* 
0.218 0.63 (-D.6!, 1.85) 0.290 
0.627 0.56 (-0.90, 1.58) 0.563 
0.001* 1.69 (0.94, 2.44) <0.001* 
<0.001* 0.29 (0.21, 0.38) <0.001 * 
AUDIT scores increased by one point across the 6 months 
and their association across time was strong (r = 0.83), sug-
gesting a marked population effect, i.e. an increase in drinking 
and related harm across the population. After adjustment for 
Time I alcohol intake, both age (negatively related) and Maori 
ethnicity (relative to New Zealand European) accounted for 
relative changes in Time 2 AUDIT. Current smoking, recent 
cannabis use, and the experience of significant alcohol-related 
negative consequences at Time 1, also accounted for relative 
changes in Time 2 AUDIT. Perhaps most interestingly, the 
drinking norm at a student's hall of residence accounted for 
variance in AUDIT scores at 6-month follow-up. The analysis 
took account of differences in AUDIT scores at Time 1, and 
demographic variables. 
AUDIT items 4-10 refer to !he preceding 12 months, such 
that six of !he 18 months assessed in the TSHQ I and II 
overlap. One would expect this to increase the correlation in 
individual AUDIT scores from baseline to follow~up, present-
ing an inflated measure of the consistency of drinking levels. 
It is therefore interesting to note that AUDIT consumption 
subscale scores (items l-3), presented with no time reference, 
were equally highly correlated (r ~ 0.83). This result provided 
a strong rationale for utilizing the full AUDIT scores in later 
regression analyses. 
Use of non-random sampling may be seen to limit the 
generalizability of these findings. This approach was selected, 
in preference to probability sampling, in order to minimize 
non~response bias, seen by some researchers as a greater 
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threat to the validity of survey research (Dillman, 2000). By 
attempting to obtain responses from all students in 12 halls 
of residence, the likely problem of low response rates from a 
traditional mail survey was circumvented. The non-response 
for those present at survey sessions was remarkably low 
(<1% ), attenuating the bias associated with self-selection. 
Coverage of 63% of the population, however, leaves room for 
the possibility that students not available during testing sessions 
or at meal times differed from those sampled on dimensions of 
interest. However, reports from senior administrators of the 
halls of residence suggest that absence was not systematic. 
Self-report is often cited as a weakness of survey research, 
particularly where the subject matter is sensitive. There are, 
however, a number of studies suggesting that young people 
generally provide reliable estimates of their drinking and drug 
use, and that only a small minority of respondents severely 
distort their answers (Barnea etal., 1987; Winterset al., 1990). 
The present study relied on anonymous completion of ques-
tionnaires as a means of eliciting honest responses and thereby 
minimizing reporting bias. Low levels of missing data can be 
seen as testimony to the success of this approach. Other means 
of obtaining valid responses included minimizing demands on 
recall, the provision of standard drink definitions, and the use 
of multiple items for key measures. 
Asian students were lost to follow-up at a higher rate than 
were other groups. This appears to be because many of the 
Asian students surveyed at Time 1 were international students, 
present for the first semester only. Loss to follow-up appeared 
not to introduce the bias most often of concern in longitudinal 
research. In the present case, students who provided Time 1 
data only had AUDIT scores not statistically distinguishable 
from the follow-up sample. 
ALAC recommends the consumption of no more than 
21 drinks for men and 14 for women in any week (Alcohol 
Advisory Council of New Zealand, 2000). In the present 
study, male drinkers consumed a mean of 24.2 drinks per 
week and female drinkers reported a mean of 13.5 drinks per 
week. Evidently a substantial proportion of students frequently 
drink above sensible upper limits, thereby increasing their risk 
of a variety of chronic health problems. Of possibly greater 
concern is the level of heavy episodic drinking. ALAC recom-
mends no more than six drinks per occasion for men and 
no more than four for women, generous limits by international 
standards (Stockwell, 200 I). That both male and female drinkers 
in this population typically consumed, on average, 40% more 
than these levels indicates substantially elevated risk for a range 
of acute outcomes, including injuries, both intentional and unin-
tentional, criminal convictions, and sexually transmitted diseases. 
The consumption of ;:::16 drinks on an occasion by one in 
three male drinkers and one in 14 female drinkers, deserves 
further comment. The estimated blood-alcohol concentration 
(BAC) of a male weighing 80 kg, at the end of a 6 h, 16-drink 
binge is 210 mg/100 ml (Watson et al., 1981), a concentration 
associated with Stage I anaesthesia, memory lapse, and labile 
mood. At slightly higher levels, there is a risk of respiratory 
failure, coma, and death (Schuckit, 2000). Many males and 
most females would weigh <80 kg, so their BAC values for 
this level of consumption would likely be higher than that 
presented in this example. 
The prevalence of heavy episodic drinking by students is 
greater than that of their non-student peers. In a 1998 national 
survey, 49% of males and 36% of females aged 18-19 years 
were found to drink at binge levels (defined as ?:.72 g ethanol 
for males and ;:::48 g for females) at least once per week (Field 
and Casswell, 1999). In this study, 52% of males and 46% of 
females typically consumed "270 and "2.50 g ethanol respect-
ively when they drank. It should also be noted that the mean 
frequency of drinking was approximately two occasions per 
week. 
Meaningful comparison of these findings with those from 
overseas studies is problematic, given the varying thresholds 
applied for binge drinking, the different time frames used for 
its classification, and differences in the age distributions across 
samples. Wechsler et al. (1994) found that 50% of males and 
39% of females at colleges in the USA engaged in binge 
drinking in the 2 weeks preceding their sunrey. They defined 
a binge as five or more drinks 'in a row' (each containing 12 g 
of ethanol, i.e. "2.60 g) for males, and four or more drinks (i.e. 
"2.48 g) for females. A recent study of drinking patterns among 
Australian university students indicated that 44% of males 
typically consumed seven or more drinks ("270 g ethanol) per 
occasion, while 47% of females consumed five or more drinks 
(?:.50 g ethanol) per occasion (Roche and Watt, 1999). In this 
study, 52% of males reported typically consuming "270 g ethanol 
and 46% of females reported having 50 g per occasion. Con-
sidering the variation in drinking contexts across the studied 
populations, the differences appear small, but given the 
methodological issues outlined above, it would be unwise to 
draw any firm conclusions about cross-national differences in 
binge drinking levels on the basis of this comparison. 
Throughout the academic year, a variety of student social 
events occur, in which drinking is the central activity, e.g. 
balls, keg parties, court sessions. The latter typically occur 
after sporting matches, and involve putting team members in 
the 'dock' to answer charges, e.g. dropping the ball. Defendants 
are required to drink large amounts of alcohol as punishment 
for their misdemeanours. The judge and jury typically com-
prises more senior members of the team. At these events, very 
heavy consumption is encouraged by peers and to some degree 
tolerated by authorities. The level of consumption on such 
occasions is reflected in the survey data, particularly at Time 2, 
when respondents had spent all of the 4-week period on 
which recent consumption questions were based in the 
university environment. Given the timing of the Time 1 
survey, it is likely that the cross-sectional alcohol consump-
tion data presented here reflect heavy episodic drinking 
during Orientation Week and in students' pre-university 
environments. 
In US studies of college drinking, membership of a fraternity 
or sorority has been consistently found to be positively 
associated with high levels of alcohol consumption (Wechsler 
et al., 1995; Larimer et al., 2000). The Dunedin halls of 
residence offer some features of the concentrated social 
milieu and sense of social identity provided by the American 
fraternity and sorority system but lack formal membership. As 
is the case for fraternities and sororities, certain halls have a 
reputation for scholarship, others for partying, and some excel 
in both domains. It would perhaps be interesting to examine 
hall drinking norms in tenus of students' pre-university 
drinking characteristics -a self-selection hypothesis, and the 
hall of residence's alcohol policies, ofticial and unofficial-
an institutional hypothesis. 
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A significant feature of this population is its strength 
of preference for alcohol over illicit substances. Levels of 
reported cannabis and other drug use were substantially lower 
among students than among their non-student peers, while 
levels of hazardous drinking were markedly higher (Field and 
Casswell, 1999). Studies of tertiary student drug use in North 
America (Gfroerer et al., 1997) and Europe (Lopez Alvarez 
et al., 1989; Webb et al., 1996) suggest that it might be difficult 
to find another population with such heavy use of alcohol and 
low levels of illicit drug use. This feature of the Dunedin tertiary 
student population allows for the study of alcohol effects 
with confidence that other substance use is not confounding 
observed relationships. 
It is likely that the majority of participants in the present 
study began drinking regularly during their secondary school 
years, and it is possible that the pattern of persistence observed 
was well established before arrival at university. Some US 
research suggests that there is continuity in drinking from high 
school through the college years and beyond (Johnston et at., 
1992). Other work shows that heavy drinking American high 
school students select college fraternities and sororities with 
a reputation for drinking (Baer et al., 1995; Lo and Globetti, 
1995). The results of the present research add to these findings 
by demonstrating a potentiating effect of the drinking norm 
in one's hall of residence. This can be seen as consistent with 
Skog's (1980) hypothesis of interdependence, namely that an 
individual's consumption of alcohol is affected by his or her 
social milieu. For greater understanding of the determinants of 
those hall drinking norms, attention must be paid to variation 
in hall environments, including alcohol policies. 
Hazardous drinking is strongly associated with a range of 
negative health and psychological consequences. Further work 
is needed to examine the impact of hazardous drinking on 
academic performance, the principal object of being a tertiary 
student. It should be noted that, in the present study, blackouts 
were reported by over one-third of respondents and significant 
difficulty in concentrating was reported by 17.5% of males 
and 12.4% of females. It is possible that the academic perform-
ance of a large proportion of students is being impaired by 
their drinking. 
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Abstract - Aims: To test for the possibility that tertiary students misinterpret certain items on the Alcohol Use Disorders Identification 
Test (AUDIT). Methods: Responses to alternative question wordings were compared with responses to standard items. Results: 
Alterations to items 5 and 9, so that consequences of drinking epitomized in these items were more specifically defined, resulted in 
markedly different response distributions to the item, but the total AUDIT score was not changed. Conclusions: Caution is necessary 
before using individual AUDIT items as measures of consequences in population surveys, and the possibility of false positives in total 
scores should be borne in mind. 
INTRODUCTION 
In the late 1970s, the World Health Organization (WHO) set 
about developing an instrument for the purpose of identifying 
individuals with hazardous or harmful drinking (WHO Expert 
Committee on Problems Related to Alcohol Consumption, 
1980). The resulting Alcohol Use Disorders Identification Test 
(AUDIT) (Saunders and Aasland, 1987; Saunders et al., 1993) 
was found to have high specificity and sensitivity in identify-
ing hazardous drinkers in clinical settings (see Allen et al., 
1997 for a review). However, for certain groups, such as university 
students, its specificity was found to be lower (Fleming et al., 
1991), such that the test identified a significant proportion 
(29%) of individuals as hazardous drinkers when they were 
not so considered by a clinical assessment (i.e. they were 'false 
positives'). 
This high false positive rate does not necessarily detract 
from the AUDIT as a screening instrument, if a clinical judge-
ment can be used to confirm hazardous drinking. The AUDIT, 
however, has been employed in population surveys as an 
epidemiological measure of hazardous drinking levels (e.g. 
Fleming, 1996; Ministry of Health, 1999), and as an outcome 
measure in analytical studies with specific populations (e.g. 
Kozyk et al., 1998; Claussen, 1999). In these contexts, the 
specificity of the instrument is as important as its sensitivity. 
The AUDIT has been exhaustively studied in tenns of its 
psychometric qualities and suitability for various subgroups. 
What has not been examined in any depth since the original 
developmental work is how those completing the AUDIT 
interpret the questions. 
As part of an ongoing study of tertiary student alcohol con-
sumption, we were interested in exploring aspects of student 
life that might be adversely affected by hazardous drinking, 
including fulfilment of role expectations. Our initial experience 
using the AUDIT in a large self-completed survey of tertiary 
students (K ypri et al., 2002) led us to speculate that there might 
be variation in respondents' interpretations of certain items. 
Comments made by students during the survey administra-
tion indicated that items 5 and 9 had ambiguous meanings. For 
item 5, which asks 'How often in the last year have you failed 
*Author to whom correspondence should be addressed. 
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to do what was nonnally expected from you because of 
drinking?', students indicated uncertainty as to the meaning of 
the question. For item 9, which asks 'Have you or someone 
else been injured as a result of your drinking?', the absence 
of an injury threshold (e.g. injury requiring treatment), raises 
questions as to what some respondents may include. On 
the AUDIT, a score of ;;::s is considered to be indicative of 
hazardous drinking (Conigrave et al., 1995). Given the heavy 
weighting for item 9 (4 points for an answer of 'yes, during 
the last year'), variation in what individuals consider worthy 
of reporting as injury would have important implications for 
estimating the prevalence of hazardous drinking in a popu-
lation. We therefore sought to investigate interpretations of 
AUDIT items, to generate testable hypotheses concerning item 
wording, and to measure the effect of modifying items 5 and 
9 on item scores and the estimated prevalence of hazardous 
drinking among tertiary students. 
SUBJECTS AND METHODS 
Focus group studies 
Advertisements were placed on notice boards at the 
University of Otago in Dunedin, New Zealand and at the 
student job service, for students aged 17-25 years who drank 
alcohol 'most weeks', to participate in 'a study of student 
drinking'. A $20 music voucher was offered as reimbursement 
for participating in a 2-h focus group on drinking, use of 
health services, and interpretation of AUDIT items previously 
identified as ambiguous. Seven focus groups were formed, 
comprising 31 students (20 females and 11 males). Item 5 was 
displayed and participants were asked to describe the kinds of 
things they considered in making their response. Item 9 was 
presented and participants were asked to say what they counted 
as injury. Students were asked in turn for their views, and group 
discussion of possible improvements to wording followed. 
For item 5, 14 focus group participants said they considered 
problems they might experience after a heavy night drinking, 
e.g. missing class the next day or failing to complete an assign-
ment due to a hangover. The remaining 16 said they based their 
answers on experiences they had while drinking, e.g. behaving 
in an unruly manner, or stumbling, because of the acute effects 
of intoxication. 
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For item 9, 17 participants said they considered only 
injuries that required medical attention of some description. 
Eleven participants said they counted relatively minor injuries, 
for example, grazes or bruises they woke up with after a night 
of heavy drinking. The remaining two participants took the 
word 'injury' to include verbal insults that might hurt another 
person's feelings. 
The focus group research led us to generate hypotheses 
concerning the wording of AUDIT items 5 and 9. In respect to 
item 5, concerning the failure to fulfil role expectations, on the 
basis of focus group results we constructed a modified item to 
examine specific instances of such failings. The standard word-
ing of item 5 was followed by: 'For example: (a) been late for 
class; (b) missed a class; (c) failed to complete an assignment 
on time; (d) been late for work; (e) missed practice or training 
for a sport; (f) let down a friend; (g) let down a family member'. 
These examples were derived from focus group discussion and 
appear to cover four major domains in which tertiary students 
might be considered to have role expectations: academic com-
mitments (a, b, c); part-time work (d); sport (e); personal and 
family relationships (f, g). The response categories were the 
same as for the original AUDIT item. For responses (a) to (g), 
the highest frequency was taken as the value for the modified 
item 5. We hypothesized that, by providing examples of the 
behaviours of interest and thereby discouraging an interpreta-
tion in terms of acute effects (e.g. disinhibited behaviour), the 
mean score would be lower than that for the standard item. 
For item 9, concerning alcohol-related injury, we sought to 
specify a level of injury that required medical attention, and to 
distinguish injuries experienced by the respondent versus those 
sustained by others as a result of the respondent's drinking. 
For the purpose of specifying the level of injury severity and 
determining who sustained the injury referred to in item 9, the 
following questions were asked: 'As a result of your drinking, 
have you suffered an injury that required medical attention 
(e.g. at a hospital, medical centre, your GP's office, or Student 
Health)?', and 'As a result of your drinking, has someone else 
suffered an injury that required medical attention (e.g. at a 
hospital, medical centre, your GP's office, or Student Health)?'. 
The highest value response to these two questions was taken 
as the value for the modified item 9. We hypothesized that, 
given the higher threshold for injury, the score on our modified 
item would be lower than that for the standard item. 
Survey of student drinking and related harm 
To test these hypotheses, we included the standard AUDIT 
and the modified AUDIT items in a survey of a large sample 
of tertiary students in Dunedin. The sample and data collection 
procedures are described in an accompanying paper reporting 
on that study (Kypri et at., 2002). In summary, tertiary students 
completed surveys at the start of the first semester of the aca-
demic year (Time 1) and in the middle of the second semester 
(Time 2). The Time 2 data alone are utilized in the present study. 
Of 1748 forms received from students (97% of the those 
present at contact), 1672 (96%) met minimum data require-
ments, i.e. a complete AUDIT, gender, and indication of recent 
alcohol use. These 1672 cases were utilized for the analyses 
presented below. 
Modified AUDIT items, embedded in a 12-page health 
questionnaire, were prefaced as follows: 'The following three 
questions may seem like a repetition of some asked earlier, but 
please answer these also. Please do not change your answers 
to earlier questions based on your answers here'. Responses to 
the original AUDIT items were compared with responses to the 
modified items. A total score was produced for the AUDIT and 
modified AUDIT, and distributions of scores derived from these 
scales were compared. Paired t-tests were used to examine 
mean differences. 
RESULTS 
Table 1 shows that in response to the modified version 
of item 5, students more frequently reported failing to fulfil 
role expectations (59.9 versus 48.5%) as a result of their 
drinking. In contrast, reports of recent injury were markedly 
less common for the modified version of item 9 (11.3 versus 
21.7%). 
The mean score for the modified item 5 (1.05) was 0.35 of 
a point higher than that for the standard item (0.70) [t(I654) 
; 16.2, P < 0.01]. The modified item 9 mean score (0.57) was 
0.38 of a point lower than that for the standard item (0.94) 
[1(1651); -10.1, P < 0.01]. The total score derived from the 
modified AUDIT (10.13) was 0.03 of a point lower than that 
derived from the standard AUDIT (I 0.16), but this difference 
was not statistically significant. Table 1 also shows that 65.3% 
of males and 55.3% of females scored ;,s (Total; 59.2%) on 
Table l. Frequency distributions for standard and modified Alcohol Use Disorders Identification Test (AUDIT) items and hazardous drinking 
classifications 
Standard(%) Modified(%) 
Males Females All Males Females All 
(n = 714) (n = 958) (n = 1672) (n = 702) (n = 949) (n=l651) 
Item 5 (normally expected) 
Never 47.8 54.3 51.5 38.4 41.3 40.1 
Less than monthly 31.9 32.3 32.1 25.3 28.9 27.4 
Monthly 13.6 ll.8 12.6 22.8 22.4 22.6 
Weekly 5.5 1.1 3.0 10.2 6.1 7.9 
Daily or almost daily 1.3 0.5 0.8 3.3 1.3 2.1 
Item 9 (injured) 
No 67.2 79.4 74.2 76.8 87.4 82.9 
Yes, but not in the last year 5.0 3.3 4.1 7.5 4.5 5.8 
Yes, in the last year 27.7 17.2 21.7 15.7 8.1 11.3 
Hazardous drinkers (AUDIT 28) 65.3 55.3 59.2 65.5 56.5 60.4 
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the standard AUDIT. On the modified AUDIT, 65.5% of males 
and 56.5% of females scored 2:8 (Total= 60.4%). 
DISCUSSION 
Our first hypothesis was not supported by the results: 
reports of failure to live up to role expectations were more 
frequent for the modified version of item 5. Our second hypo-
thesis was supported by the results: reports of alcohol-related 
injury were less frequent when it was specified that only 
injuries requiring medical attention were to be included. The 
combined effect of these two modified items was neutral in 
relation to total AUDIT scores and had minimal effect on the 
estimate of the prevalence of hazardous drinking. 
Approximately half of the focus group participants gave 
unexpected interpretations of item 5. Rather than considering 
failure to fulfil role expectations, these students focused on 
behaviour that might have been out of character if they had 
been sober, e.g. stumbling or vomiting. Although this inter-
pretation is technically a miscomprehension, it was sufficiently 
common to require a rewording of the question. By providing 
examples of failure to fulfil role expectations, memory was per-
haps cued, thus resulting in a measure with greater sensitivity 
than the standard question. 
How other populations might interpret item 5 is unknown. 
Given the changes in role expectations from adolescence 
through early and later adulthood (Bachman et al., 1997), it 
may be that this question is understood differently by older 
people or those in full-time work. Furthermore, if the AUDIT 
is to be used with school-aged youth, some investigation of 
this group's interpretation of AUDIT items is advisable. 
One objective of employing the AUDIT in a population 
survey (e.g. Ministry of Health, 1999), is to contribute to 
official and public understanding of alcohol-related harm 
and to inform policy decisions. For the purpose of injury 
prevention, we want to be able to report the incidence of 
alcohol-related injury that meets a specified minimum level of 
severity. An AUDIT scale including the modification to item 9 
tested in this study would facilitate the collection of 1-year 
injury incidence and lifetime incidence data. Also, by splitting 
item 9 into two parts: injury to self and injury to someone else, 
one can make clearer statements concerning the incidence of 
alcohol-related injury. 
Our review of the literature identified the AUDIT as the best 
brief instrument available for the purpose of measuring the 
prevalence of hazardous drinking in a tertiary student popu-
lation. Although we anticipated problems related to potential 
ambiguity of two items, the process of inquiry described in 
this paper revealed the AUDIT to be remarkably robust to 
varied item interpretations. It is, of course, possible that other 
AUDIT items are variably interpreted, and that interpretations 
vary across segments of the wider population. Our study also 
suggests that use of individual AUDIT items as indicators of 
particular alcohol-related problems (e.g. item 9 for the incidence 
of injury) may be problematic. We concur with the suggestion 
by I vis et al. (2000) that there is merit in conducting research 
on the use of the AUDIT in population surveys. 
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APPENDIXC 
A paper copy of the Alcohol Use Survey form 
lcohol Use Survey 
This survey is part of a research project on the health of tertiary students. You will be 
presented with a series of questions requesting some demographic details, 
information about drinking patterns, benefits and negative consequences of drinking, 
and some general health information. 
The information you provide is confidential. 
There is space at the end for comments, and if you have any questions you can 
email us at aus@ipru.otago.ac.nz or call479 7340. 
The form looks long but it is well-spaced out and usually takes only 10-15 minutes to 
complete. 




Please write the date on which you completed the survey 


























Where' d6y9il Jive 
while at· university? D D D 
Which of the following do you do in your spare time? 
U§terrtoJive h1LJ$i¢ (e.g:,···b$hds ot:IZ!Js) 
Visual C1tts'{e.g .• , .. pq:inting,s¢1Jipturer· 
Hep,ding 
Performing q.rt$ (e. g •• ; playing hil.l$ic,theatre) 
t)ociaLspgrt. 
0(1td oor,·.f\yti\/ifies (e.g; ,,,.,trar\;1 pipg; $kiing;fJ$h'ir\g) 
Political aocfcqrT)n:J@lty a.ctiviti@s ·· 
DO 
Tongan Niuean Chinese 






















Your Past lcohol Use 
The following series of questions concerns your past use of alcohol. 
Please refer to the following guide to standard drinks. 
\Aktat's a standard Drink? 
other Measures 
/J.. pre-mixed drink (e.g. Cruiser, stoli) = approx 1 .5 standard drinks 
A jug ot beer = approx 3 &andard drinks 
A bottle of vvine = approx 7.5 standard drinks 
DO 
D If never please skip to the section "Effects of Other Students' Drinking on You" (page 13) 
DO 




you have h1oretlj~~<6 
drinks.i!l one.·episodt:l? 













The next set of questions is about your current consumption of alcohol and your 
experiences with alcohol in the last 12 months. 
It you-_. haverlot,had··.,a.n 
fa§t.12 mcmt(lspleas 
Pt()ceed ~()pagEj·t1 
We understand that it can be difficult to remember exactly. For these questions 










than Once a 


































Two or Four or 
three more 















*If you answered "No" or "Yes, but not in the last 
year'' please skip the next page and go to page 6 
4 
lnj ry 
On the previous page, we asked about injuries resulting from your drinking. These 
questions ask for more detail. 
Yes, but not Yes, during 
No in the last 
year 
the last year 
a. D D D 
*if "no" please skip to part d. below 
b. Qld···•any•··qf •• t9.~···•·injuri~•§·r~qwir~rl}~clicc(l•~tt(3nti_o?{f?.g·•·at•••a.b§{~pltcll•, 
r11 ea.ica.l. c~ntre, your GP'§ qff ice; aE)ntistp.r Stuaent•I-J E)().l.t9}?· 
In relati.on•·~()J9€l·••m(jst.s~rio.U§if1JQry.xo~ sUff~t'~a, 
c. was your normaJfunctiqniqg restricteator!'). day 
ormore? 
d. Has someqh~•·~lse been)lrijUfei:f fl.sa. result of yourdrinking{ 








Yes, but not in Yes, during 
the last year the last year 
*if "no" please do not answer question e. 
e. D.i9 •. •any __ ?f.th.e···iniQri~§ ·•••re9Uire•rnedi9ar attention••·~eg at ~ 99?Wit$1, 




This set of questions concerns more detailed information about your drinking in the 
last 7 days. 
For each of the following days, please specify the number of standard drinks you 
consumed and the number of hours over which the drinking lasted (to the nearest 
whole hour). 
Use the definitions of Standard Drinks on page 3 as a guide. We understand that it 
can be difficult to remember exactly. For these questions please give your best 
estimates 
Day How many Drinks? How many hours? 
r::::::::::::r:::::::::r::::::r::::::::r::::~:ri~:~i:::::::::::::::::::r:::::::J:::::r::::::::r::::~:~:~:ri :::' 




· _ n ---1 n n_-c:---o _--- ~r-i-nk~:-n_n- ---:nr: -_-_ T_- __ 1_ __ : ---:-~:--hours::-, 
r:::::::::::::o:::::::o::::::~:~i:~:~~:::::::::::::::::::::o:::::::o:::::~~:~:ri:::::-












Your Height and Weight 
For the purpose of estimating blood alcohol concentration (SAC), please give your 
best estimate of: 
Weight 




Positive Aspects of Drinking 
Listed here are some positive aspects of drinking identified by tertiary students. 
Please indicate which of the items are important to you, by ticking the box beside the 
statement. 


















Alcohol Related Consequences 
As a result of drinking alcohol, which of the following have you experienced over 





l:::_:::o:::::::::.::::-::::o __ :::-::::::::::::o ___ ... ~ 




D D D 
.::::::o::::::: __ :::·::::::o::-:::-::::::::::::o::.::J 
D D D 
i:::::::·:o:----·------·:::::o::::::::_:::::.::::o·-----, 
D D D 
D D D 
i ___ o ______________ o_:--:::::--·---o-:::·_:: 
··:::::::o:::::::::: .. ::::::o .. :::::::::::::::o _______  
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Alcohol Related Consequences 
As a result of drinking alcohol, how often have you experienced each of the 
following over the past 3 months? 
Not at all Once Twice 3 Times 
4 or more 
times 
,::::::::o:::::::_:::::::::::o-::::::::: __ :::_:::o:: __ ::_:: __ ::::-_::c:r::::::::_::::::::o:::::_:, 
::::: __ ::o:::::::--::-::::::o:::-:::::::::-:: _ _e]::::_:-:::::-_::_0:: _:::::::: : __ :o:::::--; 
, __ :::::-:o--:::::::::_:::::o::::_::::::::-:::::ci:::::::: __ ::::: __ o::::::::::::::::::o::::::::J 
D D D D D 
----cr-- ------o:::: ::::::-::-::o_::--::::::--::_::_0::::::::: __ :-::o::::::::: 
D D D D D 
·_ :_o:--::::::--::::::o:::::::::-:::_-:0-__ :::-:-:: __ ::-:::o:--:-::::::::_:::::o::::::_:-
l_:::o:: -:::::::::o::::::::::::_:::::o::_:::::-:::-::::::o:::: ------------o 





Your Last 2 Occasions of Drinking 
The next three questions may seem like a repetition of some asked earlier. 
Please bear with us, as the questions measure alcohol consumption in another way. 
We understand that it can be difficult to remember exactly. 
Please give your best estimate of the date on which you last had a full standard 
drink of alcohol. 
For example, if today is 03 May 2002 and you last drank yesterday, write 02 I 05 I 02. 
DO I DO I DO 
DO 
Now, could you please give your best estimate of the date of your previous 
drinking occasion, i.e. the time before the date given above 
DO I DO I DO 
D I haven't had a standard drink before this 
11 
Your Estimates of Oth rs• Drinki g 
The next section concerns your perceptions of other people's drinking. We are 
interested in your estimates of how much different groups of people drink. For the 
following groups of people, please tick a box to indicate ... 
(A) how often they drink 
and then write your estimate of ... 
(B) the number of standard drinks they would have in a typical weekend evening 
Ho111/ often they .drink 
Less Two or About Once or 
Three or 
Nearly Numbs~ of stan9ard •drink~ in than three four Once a once a times a twice a times a every day once a a•typicalweekend. evening 
An average Ill ale 
in Nevv Zealand Of 
your age 
An a~erage ... f!!;:jle 








stud.ent~, d<:r yOUddh~: 
WhatpercentC!ge9f!Jii:!IE) 
Otagp student~,gcryOy 
think\J\iOUid; U~MttiJy PTi~k 
more thane; st;~ndard·· 
drinks on awe .. ekend 
evening? 
W~at percentage qf 
Otago. st oyo!J 
thlllkwou . 
vorhitedbecaUse.·oftheir 






D D D D 
D D D D 
D D D D 
A lot less A bit less 
D D 
20% 30% 40% 50% 
D D 







A bit more A lot more 
D D D ... 
60% 70% 80% 90% 
D D D D 
D D D D 
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Effects of Other Students~ Drinking on You 
In the last 4 weeks, how often have you experienced each of the following because 
of other students' drinking? 
Not at all Once 2-3 times 





Eou.od •• vgmitin''the h(;j_Jl.p.or 
batbtoorn otyoun:pepfdehcE:? 
Ha~ your:studytn~ 'or sleep 
interrl,Jpted 
Expel'ie need ari''W'riyvanted·'sexu 
advance. 
Been a .\fictim'•••ots.exuali•:ass(:l.l!llt or 
"date rape" 
Seen a victim ofanother 
campus 










D D --" ......... .. 





This section concerns alcohol impaired driving 
10 
Zero Once Twice 
3 4 5-9 times 






Which of the following best describes your use of cigarettes? (Please tick only one box) 
r----------------------------1 
I D I 
I I 
I D i ! I 
I I 
I D I 
I D i ' ' ' ' l ____________________________ l 
14 
ow You Been Feeling Lately 
These questions are about how you feel and how things have been with you during 
the past 4 weeks. For each question, please select the answer that comes closest to 
the way you have been feeling. 
How much of the time during the past 4 weeks ... 
Hca,ve. you .. b¢~piavery ner'Vdi:ls 
person? · 
~.aVeymJJeltsod01fJI1 •. tA~t 
nothing could :cheeryou up? 
Have youJelt ca.lrT) and 
peaceful? 














D Have yocr f€lltdqwn? 









For the following services concerning alcohol, which do you think ... 
(A) should be available to students 
(B) you would use if you had a drinking problem 
A little of None of 
the time the time 
It should be availabiE:l I would use it if I had a probiE:lm 
Reading 
materials/l~aflet~: 
























Thank you for assisting us with the Tertiary Student Health Project. If you are 
concerned about your drinking or any issues raised by the survey, you can contact 
the Student Health and Counselling Service by calling these numbers. 
Health: 479 8212 
Counselling: 479 5173 
You can also visit the Student Health and Counselling Service website at 
www.otago.ac.nz/studenthealth. 
The Alcohol Helpline is a confidential information, advice and referral service for 
people with questions about their own or someone else's drinking. 
Alcohol Helpline: 0800 787 797 
The Maori Centre- Te Hunga Matauranga is a support service for all students of iwi 
descent. 
You can contact The Maori Centre by calling 479 8490. You can also visit the Maori 
Centre website at 
www.otago.ac.nz/Maoricentre. 
For general information about the effects of alcohol, visit the Alcohol Advisory 
Council web site at 
www.alcohol.org.nz. 
We would welcome any comments here: 
Please post the form in the envelope provided to: 
Tertiary Student Health Project 
IPRU 
Dunedin School of Medicine 





A paper copy of the Electronic Screening and Brief Intervention instrument 
Ut~JVERSlfY 
OTAGO 
This survey is part of a research project on the health of tertiary students. You will move through a 
series of pages requesting some demographic information, information about your drinking patterns, and 
problems you may have experienced. The information you provide is confidential. 
If you have any questions or comments you can email: tshp@ipru.otago.ac.nz or call479-8340. 
Please click on the Continue button below to start the survey. 




YOUR DEMOGRAPHIC DETAILS 
cr 
Please choose the option(s) that best describes your ethnicity: 
O NZ European 
0 Maori 
0 Samoan 







O Prefer not to say 
How difficult is it for ou to support yourself financially at the moment? Would you say it is: 
(Select) 
Please check your answers before continuing. 
2 






A pre.mi:<ed drink 
(!!.fl-. Cruiser. Slxlli) 
llpjJI'Ox 1 !I drinks 
Ajugofbeer 
equals 3 d!lnk:s 
A boll!!! of wine 
equals Hi (tlnl<!s 
YOUR ALCOHOL USE 
For the following questions, use the definitions of Standard Drinks at the side of the 
page as a guide 
We understand that it can be difficult to remember exactly. For these questions 
please give your best estimates 
How often do you have a drink containing alcohol? 
[~.~ele=~~-~·~~· .. ~·······~~····~JI 
How many drinks containing alcohol do you have on a typical day when you are 
drinkin ? 
How often do ou have six or more drinks on one occasion? 
(Select) 
How often during the last year have you found that you were not able to stop drinking 
once you had started? . 
lJ~=~e~~·~·~-· ~ ................. _.~~ 
How often during the last year have you failed to do what was normally expected 
from you because of drinking? 
How often during the last year have you had a feeling of guilt or remorse after 
drinking? 
L~~ele:~) ....... ~·-····~·-~··-·~··~····~ WJ 
How often during the last year have you been unable to remember what happened 
the ni ht before because ou had been drinking? 
(Select) 




YOUR ALCOHOL USE 
Did any of the injuries require medical attention (e.g., at a hospital, medical centre, your GP's office, 
dentist or Student Health)? 
L~s:le=~~--~~~ 
Please check your answers before continuing. 
5 
Has someone else been injured as a result of your drinking? 
I (Select) . . ... .. . .. . . . . .. ... . . . . .. [f;j 
Please check your answer before continuing. 
6 
YOUR ALCOHOL USE 
Did any of the injuries require medical attention (e.g., at a hospital, medical centre, your GP's office, 
dentist or Student Health)? 
L~:lec~-~··~~~-~·~~ 
Please check your answer before continuing. 
7 
YOUR ALCOHOL USE 
Has a relative or friend or a doctor or other health worker been concerned about your drinking or 
suggested you cut down? 
~~~~r:~:~----M-""""···-~-·-··-~····~·jlf 
Please check your answer before continuing 
8 




A pre-mi:<ecl drink 
(e~ Cruise,r, Sibil} 
apptooc 1.5 drinks 
Ajugafbeer 




Thank-you for completing these questions. We'd now like to ask you about your 
drinking in the last 4 weeks only. 
For the following questions, use the definitions of Standard Drinks at the side of the 
page as a guide 
We understand that it can be difficult to remember exactly. For these questions 
please give your best estimate. 
hours did you drink this amount? (to the nearest hour) 
Please check your answers before continuing. 
9 
DRINKING DIARY 
For each of the following days, please specify the number of standard drinks you consumed during that 
day. 
Use the definitions of Standard Drinks at the side of the page as a guide. 





A pntH!li)(ad diink 
(11-9-- Cruiser. Slbli) 
approoc 1 !i drinks 
.A jug afbl!er 
l!lllelS :l drlllkli 
A boll! I!! afwlne 




Saturday, 27 April 
Friday, 26 April 
Thursday, 25 April 
Wednesday, 24 April 
Tuesday, 23 April 
Monday, 22 April 
Sunday, 21 April 
Saturday, 20 April 
Friday, 19 April 
Thursday, 18 April 
Wednesday, 17 April 
Tuesday, 16 April 










On how many of these occasions were you drunk? (please use a numeral, not a word) 
I 
In a typical week, how much money would you spend on alcohol? 
$1 
How typical was the last 2 weeks of your usual drinking? 
j (Select) 
In the last 2 weeks I drank ... ..... .. . . . . .. . ............ . 
Please check your answers before continuing 
~·· .. ·•· .. ·•·.·.·.•. .· .•. ·. !_;~-
11 
YOUR HEIGHT AND WEIGHT 
For BAC Estimation 
For the purpose of estimating blood alcohol concentration (BAC), please give your best estimate of your 
wei ht in kilo rams (to the nearest Kilogram): 
'"~~--~~---~~-·~--~--~--~kgs 
OR give your weight in pounds (lbs): 
L--- . ~ .. --~~-Jibs 




ALCOHOL RELATED CONSEQUENCES 
As a result of drinking alcohol, have you over the past 3 months experienced any of the following 
consequences of your drinking? 
Emotional outbursts? 
LJ:~~ect~JB 
Vomiting or feeling ill? 
L~~~lect~~~~ 
Periods of time that you could not remember (blackouts)? 
L_!Se~:ct~~~~ 
lnabilit to a our bills as a result of spending too much money on alcohol? 
You committed an act of vandalism (e.g., damaged a parking meter, fence)? 
[~~~:~~-=-
Please check your answers before continuing. 
13 
How often during the last year have you failed to do what was normally expected from you because of 
drinking? 
Been late for a class? I (Select) 
Missed a class? 
I m(Select) 
Unable to concentrate in class? I (Select) [@I 
. --~·-~-, "''"" -· __ , ~-,- ·~ 
Failed to complete an assignment on time? 
[ (~ele~t) ... ...... .. .... .. . .................... [@I 
Been late to work? ! ..·(Select) 
Missed practice or trainin 
(Select) 
Let down a friend? 
.l@i.·.>.·.·.·.;····· 
':]~-
j (Select) [@I 
Let down a family member? 
! .... (Select) [@I 
ou think your drinking negatively impacted how much you learned, or your grades? 
r-----"--~ 




! fL '·>'A":' R'.{'""K'' 
We are interested in your estimates of how much different groups of people drink. 
For the following groups of people, please select the appropriate response for 
• (A) how often they drink 
• (B) the number of standard drinks they would have in a typical weekend evening 
(Click here for information on standard drinks) 
y~l~~ 
/
. L_P_a-rt-ic-ip_a_n_t'_s -a6-~e_a_n_d_g_c-nd_e_r _ ___, entered utomatically here 
I How often they drink 
An average 20-21 year-old female in l (Select) 
New Zealand l 
An average 20-21 year-old female 
Otago university student 
An average 20-21 year-old female 
student in a Dunedin Hall of 
Residence 
Your closest friends 
I . (Select) 
(Select) 
I (Select) 
Compared with other female Otago students, do you drink: 
L (Select) . ·~ 
Number of standard drinks 
in a typical weekend 
evening 
. ~ I (Select) 
(Select) 
llifJI :d'' .• (Select) ].··· -i}l 
.llifJ ld(~elect) ...... llifJ 
I Gender-appropriate amount entered automatically 
'-------------' 
What percentage of female Otago students do you think would usually drink more than 4 standard 
drinks on a weekend evening? 
L(Select) ~ 
What percentage of female Otago students do you think would have vomited or felt ill because of 
their drinkin in the last 3 months? 
(Select) 
Please check your answers before continuing. 
15 
For the purposes of providing feedback, please give your first name: 
L~~~·-·-·~·~··J 
16 
This is an example of the feedback given. 
Jane, thanks for completing the questionnaire. 
Based on the information you've given, and research we did with tertiary students, we have computed 
some feedback that may be of interest to you. 
The following comparisons are based on a university web-based survey conducted in 2001. The 
response rate to the survey was 85%. 
YOUR ALCOHOL USE 
AUDIT Score 
Some of the questions you answered concerning your use of alcohol come from the Alcohol Use 
Disorders Identification Test (AUDIT), a questionnaire developed by the World Health Organisation to 
determine whether a person's use of alcohol might be becoming problematic. 
The median AUDIT score attained by other female 
students aged 20+ years was 6 
18 Your audit score was 







11 _19 Harmful 
drinking 
Alcohol 
- Low risk of alcohol related harm 
High risk of experiencing alcohol related harm. (Some 
- people in this range will already be experiencing 
significant harm) 
A person scoring in this range will already be 
experiencing significant alcohol related harm 
~20 
A person scoring in this range may be alcohol 
- dependent and is advised to have a clinical 
dependence assessment of their drinking 
The main way to reduce your risk level (and AUDIT score) is to reduce the number of drinks you 
consume per occasion. 
17 
Jane, you reported having approximately drinks on a typical occasion. 
Based on your frequency of drinking, this would amount to approximately 
drinks per month. 
drinks per week, and 
This chart shows where your consumption lies compared with other New Zealand females of similar 
age. 
Standard Drinks Consumed Per Week 






survey, 200 J 
Depending on where you buy your drinks (eg a bottle store, pub or club), you have spent between 
and on alcohol in the last year. 
Number of times intoxicated 
The median number of times female students said they 0 5 
got drunk in the past 2 weeks was • 
18 
The following chart compares your drinks on a typical occasion with other New Zealand females of 
similar age. 
Standard Drinks Consumed Per Occasion 
30 
0 
20-24 year ol<:l 
females 
(National 
Survey, 2 000} 






The median largest number of standard drinks female 
students reported consuming was 
You reported having 
6.5 
13 
standard drinks on your heaviest drinking occasion 
19 
Blood-Alcohol Concentration (BAC) 
Jane, the following is based on your answers concerning your heaviest drinking occasion in the last 
four weeks. Using the information you provided, your Blood-Alcohol Concentration (BAC) has been 
estimated. This estimate takes into account your gender, weight, the number of standard drinks 
consumed and the number of hours over which you reported drinking this amount. BAC is an indication 
of how intoxicated you are, with higher BACs reflecting greater intoxication. 
Your estimated BAC for your heaviest drinking occasion is .26°/o. 
The level of impairment at a particular BAC differs between people, and can depend on age, weight, 
gender, tolerance to alcohol, and consumption of food. 
Here are some research-based guidelines about the likely effects of particular BAC levels, with the BAC 
estimated from your report highlighted. 
• At low BACs (<.02%) people generally begin to feel relaxed. 
• Co-ordination and judgement begins to be impaired at levels over .02%. 
The BAC limit for driving in New Zealand is .03% for people under 20, and 
.08% for people 20 and over. 
• Beyond .10%, judgement is seriously impaired. People have difficulty 
controlling their movements, in keeping their balance and are susceptible to 
mood swings. 
Between .12% and .15% these problems increase in severity and people 
without high tolerance to alcohol often vomit. 
• Between .20% and .30% movement, speech and judgement 
are severely impaired. Blackouts are common at this level. 
• Above .30%, loss of consciousness or serious movement and speech 
difficulties are common. 
• Most people will have lost consciousness at levels above .40%. Respiratory 
failure, coma and death are likely at this level. 
It should be noted that some people experience severe impairment at relatively low BACs. 
If you have not experienced the problems indicated in your BAC estimate, this may be because you 
have developed high tolerance to alcohol. High tolerance can sometimes lead to drinking problems. 
Click here for more information about health effects. 
20 
This section concerns how your perception of other peoples' drinking compares with their actual drinking 
levels according to recently conducted national (Ministry of Health, 1999; Habgood et al., 2001) and 
local (Kypri, McGee, Langley et al., 2001) research. 
An average 20-21 year-old female in 
New Zealand 
An average 20-21 year-old female 
Otago university student 
An average 20-21 year-old female 
student in a Dunedin Hall of 
Residence 
Percentage of Otago students who 
usually drink more than 4 standard 
drinks on a weekend evening 
Percentage of Otago students who 
vomited or felt ill because of their 
drinking in the last 3 months 
Your estimate of consumption 













Aro receive a printout of your personalised feedback, 
select the "Print" command from the file menu. 
wish to proceed without receiving a printout of your feedback, click the Continue button. 
21 
Thanks 
Thank you for assisting us with the Tertiary Student Health Project. 
We look forward to being in contact with you again 6 weeks from now (probably by email and a web-
based questionnaire). 
If you are concerned about your drinking or any issues raised by the survey, you can contact the 
Student Health and Counselling Service by calling these numbers. 
Health: 479 8212 
Counselling: 479 5173 
The Alcohol Helpline is a confidential information, advice and referral service for people with questions 
about their own or someone else's drinking. 
Alcohol Helpline: 0800 787 797 
The Maori Centre- Te Hunga Matauranga is a support service for all students of iwi descent. 
You can contact The Maori Centre by calling 479 8490. You can also visit the Maori Centre website at 
www.otago.ac.nz/maoricentre 
For general information about the effects of alcohol, visit the Alcohol Advisory Council web site at 
www.alcohol.org .nz. 
If you have any questions or comments about this project, please email us at 
tshp@ipru.otago.ac.nz or phone us on 479-8340. 
Thanks again for taking part. 







Responses to the post-test questionnaire for the first phase of ESBI pre-testing 
Responses to the post-test questionnaire for the first phase of ESBI pre-testing 
Gender Age Year Level of Level of Frequency of Which Do we Was the Was the Did you How Did the Did the Were Will Do you 
competence computer WWWuse- web- need a feedback feedback respond much amount small questions this think this 
in the use of competenc other than for browser "Prefer not useful? surprising? honestly? privacy of font clear and study survey will 
a computer? e required email? do you to answer' did you privacy size easy to affect be 
to complete usually option? have you had protect answer? how appealing 
this study? use? while concern your much to most 
doing the you? privacy you students? 
survey? at all? drink 
? 
M 34 4 Moderate High Every day Explorer Not Very useful Very Yes, A lot Not at all Yes Very easy A Very 
Netscape necessary surprising completely little appealing 
M 23 5 Very High Low Every day Explorer Not A little A little Yes, A lot Not at all No Very easy Not A little bit 
necessary completely at all appealing 
M 18 1 Moderate Low Less than Explorer Not Somewhat No Yes, A lot Not at all Very easy Not Somewhat 
once j)_er week necessary useful comQietely at all appealing 
M 28 6 High Low Less than Explorer Not Very useful Somewhat Yes, Quite Somewhat ;t 
once per week necessary surprising completely a lot appealing ~ 
M 18 1 High Low Less than Explorer A good A little Somewhat Yes, A lot Not at all Yes Very easy Not Somewhat f:: 
once j)_er week idea surprising completely at all appealing 
M 26 5 Moderate Moderate 2-3 times/ Netscape A good Somewhat A little Yes, A lot Not at all Yes Very easy Not Somewhat 
week idea useful completely at all appealing 
M 21 4 Moderate Low Once per Explorer Not Very useful A little Yes, Complete Not at all Yes Very easy Not Somewhat 
week necessary completely privacy at all appealing 
F 18 1 Moderate Low 4-6 Explorer Very useful Somewhat Yes, A lot Not at all Very easy A A little bit 






Responses to the post-test questionnaire for the second phase of ESBI pre-
testing 
249 
R th test ---~r------ ---------- ---- f -- - forth doh fESBI test' --
Gender Age Year of Level of Level of "Prefer not Was the Was the Did you How Did the Did the Were Will this Do you 
Study competence computer to answer" feedback feedback respond much amount small questions study think this 
in the use of competence option useful? surprising? honestly? privacy of font clear and affect survey will 
a computer required to did you privacy size easy to how be 
complete this have? you had protect answer? much appealing 
study concern your you to most 
you? privacy drink? students? 
at all? 
M 20 3 Very high Low Not A little Very Yes, A lot Not at Yes Very easy Not at all Somewhat 
necessary surprisinq completely all apfl_ealing 
F 20 3 Moderate Low Not A little Somewhat Yes, Complete Not at Very easy Not at all A little bit 
necessary surprising completely I privacy all appealinq 
F 21 2 Moderate Low Not Not at all No Yes, A lot A little No Fairly easy Not at all Somewhat 
necessary completely appealing 
F 19 1 High Low Not Not at all A little Yes, Complete Not at No Very easy Not at all Somewhat 
necessary completely privacy all A little appealing 
M 21 3 High Moderate Not Somewhat No Yes, A lot Not at Yes Very easy Quite a Somewhat 
necessary useful completely all lot appealing 
F 19 3 Moderate Low A good idea A little No Mostly A little Not at Yes Fairly easy Not at all A little bit 
honest all appealinq 
M 20 Finish. Very high Low Not A little A little Yes, A little Not at Fairly easy Not at all Somewhat 
necessary completely all appealing 
F 19 3 Moderate Moderate Not A little A little Mostly A lot Not at Yes Fairly easy Not at all A little bit 
necessary honest all appealinq 
F 23 6 Very high Low A good idea Somewhat No Mostly A lot Not at Yes Very easy A little A little bit 
useful honest all appealing 
F 23 6 High Low Not Somewhat Somewhat Mostly Complete Not at Yes Average Not at all Somewhat 
necessary useful surprising honest I privacy all appealing 
F 24 8 Moderate Low Not Somewhat A little Yes, A lot Not at Yes Fairly easy Not at all Somewhat 
necessary useful completely all appealing 
F 22 5 High Low Not Very useful Somewhat Yes, Complete Not at Yes Very easy A little Somewhat 
necessary surprising completely privacy all appealing 
F 24 6 Moderate Low Not Somewhat A little Yes, A little Not at Fairly easy A little Somewhat 
--
necessary useful complet_§Jy_ all -------·-·- appealing --- --
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APPENDIXG 
ESBI pilot trial implementation protocol 
Protocol for recruitment of participants for ESBI pilot trial 
At the start of the session approach the first student to leave the reception (provided 
they are here for an appointment) and introduce yourself: 
"Hi, I'm [Your name], from the Tertiary Student Health Project. We're doing some 
research here at Student Health. We're asking students to complete a computer 
questionnaire that takes five to ten minutes. If you get called up for your appointment 
you leave immediately. Would you like to help us?" 
If the student is new to Student Health and has to complete a new patient form before 
their appointment, hand them an introductory letter and a laminated card with the time 
on it and ask them to come over to you when they have finished completing the form 
or after the appointment. 
If the student is injured (or similarly seriously ill) only approach them if it is 
appropriate. 
If language is a barrier exclude the student (for example, speakers of other languages 
who need a translator or have trouble understanding written English). 
We presently can not cater for sight impaired students. 
If a student has completed the questionnaire before, find out if it was this month (the 
March piloting). If it was March then they cannot complete the questionnaire again. 
If it was in one of our prior pre-tests (January or last year) then we'd like them to take 
part again. 
Give the student an information sheet and explain that this will not make them late for 
their medical consultation, they can leave as soon as a doctor (or a nurse) calls them. 
[If they do get called away, give them a laminated code card to bring back when they 
return after their consultation is finished. If they have to rush off, get contact details 
for later participation.] 
Once they've had a minute to read the sheet, take them over to a computer and enter 
their user code for them. Let them start answering the questionnaire and ask them to 
call you over when they have finished the questionnaire. Give them a pen, saying that 
it's for them to keep. 
When they call you over at the end of the questionnaire explain that we'd like to 
contact them again in six weeks to ask some similar questions using a web-survey. 
Give them a contact details form and ask if they could complete it. After the student 
leaves write their user code on the contact details form. 
Thank them, hand them a copy of Alcohol: Facts and Effects (booklet) and try to 
answer any questions they might have. 
When you have your first student set up on the computer, approach the next student to 
leave the reception and repeat the process. 
As each computer becomes free (each researcher will be responsible for two 
computers) take the next student to leave reception. 
If a student is called up for their appointment as you approach them, hand them a 
laminated card (with time written on it) and ask them to return to you after their 
appointment. 
If a student is called up during the questionnaire or feedback, give them a laminated 
card with their user code on and ask them to return to you after their appointment. 
Fold the screen down on their computer and leave it until they return. Use the spare 




ESBI pilot trial information sheet 
Are you a tertiary student aged 17-26? 
Please take a minute to consider participating in some research concerning the health of 
students. 
The project is an evidence-based initiative designed to improve the health and well-being of 
tertiary students. With the assistance of students and the Student Health Service, a research 
team from the Dunedin School of Medicine has developed a computerised survey and 
feedback system, in which students enter information concerning a health behaviour and 
receive feedback about their level of risk and implications for their health. 
The present focus of the project is alcohol consumption. We are researching appropriate 
methods of collecting information about alcohol use and providing feedback in a way that is 
appealing, or at least acceptable, to users of the system. 
Should you agree to take part, you will be asked to fill out a questionnaire by computer, 
including questions about demographic characteristics, your alcohol use and experiences 
relating to your own drinking. It takes 5 to 15 minutes to complete. You would then receive 
some feedback relating your drinking to that of other people in your age group. We may then 
wish to contact you again in six weeks to request similar information. 
If you decide to participate we thank you. If you decide not to take part there will be no 
disadvantage to you and we thank you for considering our request. You may withdraw from 
the project at any time without disadvantage to yourself of any kind. 
Your name and contact details will be used only to make contact with you and will be kept 
separate from the data you enter into the computer. Results of the study may be published but 
any data included will not be linked to any specific participant. You are most welcome to 
request a copy of the results of the project should you wish. 
The data will be securely stored in such a way that only those mentioned below will be able to 
gain access to it. At the end of the project your name and contact details will be destroyed. As 
required by the University's research policy, any raw data on which the results of the project 
depend will be retained in secure storage for five years, after which it will be destroyed. 
If you have any questions about the project, either now or in the future, please feel free to 
contact us:-
Kyp Kypri 
(03) 479 8048 
Dr. Steve Gallagher 
(03) 479 8340 
Department of Preventive and Social Medicine 
Martine Cashell-Smith 
(03) 479 7340 
The Ethics Committee of the University of Otago has reviewed and approved this project. 
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APPENDIX I 
The Alcohol Facts & Effects leaflet 

Costs 
The costs are of two main kinds - problems caused by drunkenness which occur 
soon after drinking and those that occur as a result of heavy drinking over a long 
period of time. 
Both these types of problems can affect not only the individual but also 
other people and organisations, such as families, hospitals and police. 
Motor vehicle crashes 
On average one person is killed nearly every three days in alcohol-related motor 
vehicle crashes. In 2000 115 people died as a result of drinking drivers (25% of 
all road deaths), 478 had serious injuries, and 1272 suffered minor injuries. 
Alcohol is often involved in other accidents such as drownings, falls and 
domestic fires. Alcohol can affect self-control and is associated with many 
domestic and social disputes. It is also often involved with crimes such as 
rape, domestic and street violence. 
Work performance 
Organisations lose hundreds of thousands of dollars each year through 
absenteeism and poor productivity caused by the effects of too much drinking. 
Preunancv 
Pregnant mothers who drink are at increased risk of giving birth to children with 
irreversible brain damage -fetal alcohol syndrome. Therefore, it is safest for 
women not to drink any alcohol during pregnancy. 
Breast cancer 
Studies show that drinking alcohol can increase the risk of breast cancer, especially 
for women with a family history. 
long-term heavv drir~fling 
This can cause major damage to the brain, the central nervous system, the digestive system, the heart 
and the liver. There is also an increased risk of some forms of cancer. 
As a result heavy drinkers die earlier than moderate drinkers or lifelong abstainers. 
Many heavy drinkers also have psychiatric problems and are more prone to depression and suicide than 
other people. About 10% of drinkers become dependent on alcohol. 
What is it ;» 
There are three main types of alcoholic drink - beer, 
wine and spirits. In all three, the alcohol is produced 
by the same chemical process. The sugar and water 
found in ripe fruits, grains or vegetables is combined 
with yeast and fermented to produce alcohol and 
carbon dioxide. 
The yeast builds up a concentration of alcohol and when it reaches 
about 15% the alcohol kills off the yeast so that it cannot ferment 
anymore. This means that drinks with more than 15% alcohol 
content have had extra alcohol added, usually obtained by 
distillation. 
Beer is the main alcoholic beverage drunk in New Zealand and 
usually has less than .5% alcohol. Wine has around 12% alcohol, 
and fortified wine such as sherry and port about 18%. Spirits such 
as whisky, gin and brandy have about 40% alcohol. RTD's (spirit-
based drinks) are usually around 5%. 
It is helpful to know how much alcohol is in what we drink. To help 
us work this out we refer to 'standard drinks'. Each standard drink 
contains 12 mls (1 0 grams) of pure alcohol. 
Alcohol is a poor source of carbohydrates compared to some foods, 
but it has a lot of calories packed into it. 
The calorie content of each standard drink may range between 
60- 200. 
Sweet wines have a lot of sugar, and the calories in a standard drink 
of sweet wine may total over 100. One way to reduce calorie intake 
to the desired level may be to drink less. 
Alcoholic beverages do not contain significant amounts of protein 
and vitamins, which are vital ingredients of the human diet, and so 
alcohol cannot be regarded as a substitute for food. 
How much alcohol 
is in a drink il 
SPIRITS 
30ml pub measure 
= approx 1 standard drink 
30ml pub measure 
without mixer 
= approx 1 standard drink 
330m I 
= approx 1.5 standard drinks 
100ml glass 
= approx 1 standard drink 
750ml bottle 
= approx 7.5 standard drinks 
3 litre cask 
= approx 30 standard drinks 
BEE 
@ 4% 300ml glass 
= approx 1 standard drink 
@ 4% 330ml can 
= approx 1 standard drink 
@ 4% 330ml stubby 
= approx 1 standard drink 
@ 4% 600ml handle 
= approx 2 standard drinks 
@ 4% 745ml bottle 
= approx 2.5 standard drinks 
@ 4% 500ml can 
= approx 1.5 standard drinks 
@ 4% 1 litre jug 
= approx 3 standard drinks 
The drug 
The kind of alcohol we drink is called ethyl alcohol. It is one of the family of 
alcohols. Most alcohols are highly poisonous to humans but ethyl alcohol can be 
tolerated in the human body in small amounts. 
When people start drinking they initially feel relaxation and 
pleasure. As the blood alcohol level rises it slows the 
body's reactions down, this is why it's classified as a 
sedative-hypnotic drug. People can get into trouble when 
they drink a lot of alcohol very quickly; this may result in 
alcohol poisoning. 
People can and do die of alcohol poisoning, but only if 
their blood alcohol concentration is at least 350 mg per 
100 millilitres of blood, which is more than four times the legal limit for 
driving. An average man would reach this concentration if he drank a 750ml 
bottle of whisky in less than one hour. 
When alcohol is swallowed it passes more or less unchanged into the 
bloodstream through the walls of the stomach and small intestine. Only 
minutes after drinking, the circulation system begins distributing the alcohol 
to every part of the body. From the stomach and the intestine, the alcohol 
travels to the liver where it is ultimately broken down by enzymes into other 
products such as water and carbon dioxide. These products are mainly 
eliminated from the body in the urine. 
The liver does this job at a slow constant rate. It takes 1 - 2 hours to 
process one standard drink. So when people drink alcohol faster than the 
liver breaks it down, alcohol concentration increases in the blood. 
As the alcohol travels around the body via the bloodstream, it starts to slow 
down the operation of various sorts of cells. This causes the famil iar 
symptoms of different stages of intoxication and drunkenness - relaxation, 
laughter, slu rred speech, inability to walk straight and dangerous driving. 
Because bigger people have more water in their bodies than smaller people, 
the same amount of alcohol is more diluted in their bodies and they wi ll tend 
to get drunk more slowly. 
The rate of intoxication also depends on other factors like gender. Women 
are affected more rapidly than men, because of their generally lower 
bodyweight, and smaller volume of blood. Also, the enzyme called alcohol 
dehydrogenase which acts to break down alcohol in the stomach is 70-80% 
less effective in women. 




Paper copy of ESBI pilot trial 6-week follow-up assessment form 
I U}llVLR>lTY 
I OT.~GO 
Dear Study Participant, 
It has now been 6 weeks since you participated in the Tertiary Student Health Project by answering some 
questions about your drinking on a computer at Student Health. This is a 15-minute questionnaire about 
your drinking since that time, and some questions on related issues. 
Please remember that the information you provide is confidential. If you have any questions or 
comments about the study there is a text box at the end, or you can email §l]p_@lru:_LLQtago.ar,.nz or phone 
us on 479-7340, and we'll be glad to help. 
Please click on the continue button below to start. 
Because the survey is conducted through a secure internet connection, pages might sometimes take a little 
longer to load than usual. 
We recommended using Internet Exporer 5 or Netscape 4.7 for this survey. 
Please avoid using Netscape 6 if possible 




If the continue button does not work, you may not have Javascript enabled. Please enable Javascript 
through your browser preferences or options, and if you have any problems, contact us and we'll try to help: 
4 79 7340 or !litJQ@iQI.hLQ.@go.ac.nz 
Throughout the survey you will see drop-down menus. Please click on the arrow and ensure that you see all 
the options available before selecting your response. For some questions this involves scrolling down to the 
bottom of the menu. 
Where do you live while at university? 
1. (Select) ] 











Listen to music (e.g., COs or records at home) 
Listen to live music (e.g., bands or DJs) 
Visual arts (e.g., painting, sculpture) 
Reading 




Outdoor activities (e.g., tramping, skiing, fishing) 
Political and community activities 
Other (please type here) 
I 







(e.g., Cruiser, SW!i) 
approx 15 d!lnka 
Ajugo4beer 
equals 3 d!t~t!~.li 
A bollle o4wlne 
equafts 7 5 drinks 
Your alcohol use in the last 4 weeks 
Please base your responses to these questions on your experiences in the LAST 4 
WEEKS, i.e. from today back to 13 May, 2002. ~----~ 
Date entered 
Remember to use the guide to standard drinks at the side of the page 
We understand that it can be difficult to remember exactly. For these questions 
please give your best estimates 
In the last 4 weeks, have you been injured as a result of your drinking? 
t ... ~.~=~=.:~L. ~ I 




In the last 4 weeks has someone else been injured as a result of your drinking? 
L ~~elect) ...... Jll 




Your alcohol use in the past 4 weeks 




A prn-mixed drink 
(e.g, Cruiser, Stoll) 





Your alcohol use in the last 4 weeks 
hours did you drink this amount? (to the nearest hour) 
Please check your answer before continuing. 
6 
Drinking Diary 
For each of the following days, please specify the number of standard drinks you consumed during that 
day. 
Use the definitions of Standard Drinks at the side of the page as a guide. We understand that it can be 
difficult to remember exactly. For these questions please give your best estimates 
VVI!at's t 
Stand.,-d Drink? 
A pre-mixed drink 
(e.y... Cruiser. Stoll) 
approx 1 }'i dlinks 
Ajugol'beer 
!l<jl.laiS Jdrilrtkt> 
II. bollle olwine 




Saturday, 8 June 
Friday, 7 June 
Thursday, 6 June 
Wednesday, 5 June 
Tuesday, 4 June 
Monday, 3 June 
Sunday, 2 June 
Saturday, 1 June 
Friday, 31 May 
Thursday, 30 May 
Wednesday, 29 May 
Tuesday, 28 May 
How many drinks? 
L~~El .... ··~~·~drinks 
L~~~El ....... ~.m ldrinks 
L~~~=.. . ·~·~drinks 
L~~El .. ~-· ~]~drinks 
.. ~.~=---·- .. ldrinks 
None iliJ• 
.. . .~..... . . dnnks 
L~~El ....... -.ldrinks 
drinks 
L~~.~--·-
L~n: •. ~···· .ldrinks 
L~n: .....••.. ldrinks 
.I drinks 
None 
.......................... '·· ... drinks 
L~Non:M ...•..•.. Idrinks 
If you have had no alcohol in the last 2 weeks, please click this box 
n I've had no alcohol in the last 2 weeks 
7 
On how many of these occasions were you drunk I intoxicated I impaired? (please use a number, not a 
word) 
How typical were the last 2 weeks of your usual drinking? 
L.... ............. m······~·······JII 
Please check your answers before continuing 
8 
Your height and weight 
For BAC Estimation 
For the purpose of estimating blood alcohol concentration (BAC), please give your best estimate of your 
wei ht in kilograms to the nearest Kilogram): 
OR give your weight in pounds (lbs): 
Lm ....... JibS 
Please give your height in em: 
L. mmo·w····~····lcms 




Positive Aspects of Drinking 
Thank you. Listed here are some positive aspects of drinking identified by tertiary students. 
Please indicate which of the items are important to you, by ticking the box beside the statement. 
n 
Drinking makes me feel good 
n Drinking makes socialising with friends easier 
n 
Drinking makes sex better 
D 
Drinking puts me in a "party mood" 
n 
Alcoholic beverages taste good 
D Drinking relaxes me when I'm tense 
C Drinking gives me a euphoric sensation 
n Drinking gives me confidence to approach people I am attracted to 
r Drinking makes celebrations better 
c 
Drinking helps me fit in with my friends 
0 Drinking is a good reward for working hard 
[j Drinking relieves me of boredom 
C Drinking helps me get away from my problems 
[j 
Drinking reduces my inhibitions 
0 
Drinking is good for my health 
0 Being drunk is enjoyable 
ects of drinkin 
Please check your answers before continuing. 
10 
As a result of drinking alcohol, have you experienced any of the following over the past 4 weeks 
A hangover 
~(Select) 
Emotional outbursts t (Select) 
Vomited 
~·(Select) ] 
A heated argument 
I . (Select) ] 
You had unprotected sex 
I .. (Select) ] 
You ended up in a sexual situation you weren't happy about at the time 
1. (Select) ~· 
A sexual encounter you later regretted 
!(Select) ~ 
You committed an act of vandalism (e.g., damaged a parking meter, fence) 
I . (Select) ] 
You were removed or banned from a pub or club 
j (Select).. ~ 
You were arrested for drunken behaviour I (Select) ] 




Alcohol Related Consequences 
As a result of drinking alcohol, have you experienced any of the following over the last 4 weeks 
Been late for a class 
1 ... ~~:~::~. -~--~~·~·' 
Missed a class 
Been late to work 
Let down a friend 
How much do you think your drinking negatively impacted how much you learned, or your grades 
L(~:~::~~~···· ... 1 




Your Estimates of Others' Drinking 
Thank you. The next section concerns your perceptions of other people's drinking. 
We are interested in your estimates of how much different groups of people drink. 
For the following groups of people, please select the appropriate response for 
• (A) how often they drink 
• (8) the number of standard drinks they would have in a typical weekend evening 
/ 
Participant's age and gender 
entered automatically here 
/ How often they drink Number of standard drinks in a typical weekend evening 
Your closest friends 
Compared with other female Otago students, do you drink: 




What percentage of female Otago students do you th1nk would usually dnnk more than 4 standard drmks 
on a weekend evening? 
l .. ~~e!.~~~~ ...... fl 
What percentage of female Otago students do you think would have vomited because of their drinking in 
the last 3 months? 
(Sele 
Please check your answers before continuing. 
13 
Effects of Other Students' Drinking on You 
In the last 4 weeks, how often have you experienced each of the following because of other students' 
drinking? 
Been insulted or humiliated 
I_(S_e~::~)~~~~~,,cc·J· 
Had to "baby-sit" or take care of another student who drank too much 
L~~=~:~" •~• " "" ""C~ 
Found vomit in the halls or bathroom of your residence 
L"~~=~::~~<<n"""••<• ~ 
Ex erienced an unwanted sexual advance (Select) 
Been a victim of sexual assault or "date rape" 
'--~~:~::~~--~ ·~·····I 
Been a victim of another crime on campus 
L~~:'.e:t~- . ···~ ·-~~ 
Been a victim of another crime off campus 
L_~s.:~:Y_ ......... "!11 





Thank you. This section concerns alcohol impaired driving 
In the past 4 weeks, how many times have you driven a car after you had perhaps too much to drink to be 
able to drive safel ? 
(Select) 
In the past 4 weeks have you been a passenger in a vehicle where the driver had perhaps too much to 
drink to be able to drive safely? 
L~~=~:~~~~~-"•~~··•~•w•-• 
How many standard drinks do you think you can consume in an hour and legally drive a car? 
L_(~~=~:,~ .. ··nJII 









How You've Been Feeling Lately 
These questions are about how you feel and how things have been with you during the past 4 weeks. For 
each question, please select the answer that comes closest to the way you have been feeling. 
How much of the time during the past 4 weeks ... 
Have you felt so down that nothing could cheer you up? 
L.(~(ll~c~ ··········~······ . . ..... 1 
Please check your answers before continuing. 
17 
Services 
This is the final set of questions before the thanks page. 
For the following services concerning alcohol, which do you think ... 
(A) should be available to students? 
(B) you would use if you had a drinking problem? 
Reading materials/leaflets about alcohol and its 
effects 
Health education seminars on alcohol 
It should be available 
I (Select) Jll 
Anonymous web-based alcohol risk assessment 1 (S 1 t) II 
and personalised feedback . . .. e ~c . -··· 
Alcohol risk assessment and advice from a nurse, l (S 1 t) II 
counsellor, or psychologist ·--~-==· ... · 
Alcohol risk assessment and advice from a doctor L<.S.ele:t~ •.. II 
Please check your answers before continuing 
I would use it if I had 
a problem 





Thank you for assisting us with the Tertiary Student Health Project. 
If you are concerned about your drinking or any issues raised by the survey, you can contact the Student 
Health and Counselling Service by calling these numbers. 
Health: 479 8212 
Counselling: 479 5173 
You can also visit the Student Health and Counselling Service website at 
www.otago.ac.nz/studenthealth. 
The Alcohol Helpline is a confidential information, advice and referral service for people with questions 
about their own or someone else's drinking. 
Alcohol Helpline: 0800 787 797 
The Maori Centre- Te Hunga Matauranga is a support service for all students of iwi descent. 
You can contact The Maori Centre by calling 479 8490. You can also visit the Maori Centre website at 
www.otago.ac.nz/maoricentre. 
For general information about the effects of alcohol, visit the Alcohol Advisory Council web site at 
www .alcohol.org. nz. 





If you have any questions or comments about this project, please email us at 
tshp@ipru.otago.ac.nz or phone us on 479-7340. 
Thanks again for taking part. 





ESBI pilot trial 6-month follow-up assessment form 
Survey code: DOD 
6-MONTH FOLLOW-UP QUESTIONNAIRE 
For questions about alcohol, please use this guide to standard drinks. 
What's a Standard Drink? 
1 
Other Measures 
A aaubl!:! rne<Jsure 
ofsplrils {JOnts.) 
~,-'m"iiW 
A pre-mixed drink (e.g. Cruiser, Stoli) = approx 1.5 standard drinks 
A jug of beer= approx 3 standard drinks 
A bottle of wine= approx 7.5 standard drinks 
Many of the questions refer to the last 4 weeks. Please use this calendar to help you remember what events 
occurred in that time. 
Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
~ 
12 13 14 15 16 17 18 
g> 19 20 21 22 23 24 25 
"" 26 27 28 29 30 31 
.... 2 3 4 5 6 7 8 
<ll 
..Q 9 10 11 12 13 14 15 E: 
-2 
16 17 18 19 20 21 22 @-
(/) 
23 24 25 26 27 28 29 
.... 30 1 2 3 4 5 6 
<ll 
..Q 
.8 7 8 9 10 11 
(.) 
0 
Thank you for participating in this research. 
Please remember that the information you provide is confidential. 
Page 1 of 4 
The last 2 weeks 
For each day of the last 2 weeks (starting from yesterday), please indicate: 
a) How many standard drinks you had (refer to the guide on the cover page) 
b) The degree to which you got drunk (according to your definition of drunk) 
For example, if today is Tuesday, please indicate the number of drinks you had on Monday and how drunk 
you were. Then work down the page until you have made an entry for each of the last 14 days (write "0" in 
the number of drinks box and leave the how drunk section blank if you had nothing to drink). 
You may wish to use the calendar provided on the cover page. 
How many 
drinks? 





















Not at all 
drunk 
How drunk? 
A little bit 
Quite drunk Very drunk 
drunk 
Page 2 of 4 
The last 4 weeks 




As a result of drinking alcohol, which of the following have you experienced over the 




...... D ................ D .............. D. ____ ! 
.:::::.::o::::::.::::::::::::o:·· __ ::::::·:::::·o::::.:::.: 
.. :::::·o.::::::::::::::·:::o·::::::::::::::.:::o:.:·: .... 
c.::::_o.,.,--:::::::::::::o:::::::::::: .. :::::o: ::::·; 
·::.::·o.,::::::::.,·::::::o::::·:::::.:.::·:o----· 
, ___ ::::.o:·:::.:: .. ::::::.::o:.:::::::::·:·:·:o:::::::~ 
D D 






.................. --.. --.. ·_--__ .. __ ._ .. __ .... __ .. __ ._ ... __ .. __ .. __ .. __ ._ .. __ .. ___ .. __ ....... . 
: ... 0 .................. 0 ................. 0 ......... : 
! .. :::::::o .. :::.:::.::: .. ::::o .. :::::::.:::::::::o--------
Page 3 of 4 
As a result of drinking alcohol, how often have ou experienced each of the followin in the last 4 weeks? 
Not at all Once Twice 3 Times 
________ 0 ____________ 0 ________________ 0 _______ D 
--:::::::o _________ :::_::::::o: __ ::-::::::·:-:::o ______ :: ___ ::::::::o _____  
,::::::_:o_:_--::::::::::::_o:::: __ ::::-:::::::o:::_:::·--:::::-_:_o::::::·----
D D D D 
_______ o ______ ::::::::: __ o:-_________ :::--J:I::_-___ ---------o-
o D D D 




! ________ 0 _________________ 0_ D D 
[:::::::_:o::::_::::::_:_::::o _______________ o_:::::_::_:::_:::::o::::: ___ _ 
Not at all A little Quite a lot A great deal 
D D D 
We would welcome any comments you have here: 
Thank you for assisting with the Tertiary Student Health Project. You have contributed valuable 
information about your experience that will increase understanding of an important issue 
concerning the health of students. The project is ongoing. Please let us know if any of the following 
interest you by ticking the appropriate boxes 
Emailed feedback about your drinking 
A free clinical assessment of your drinking 




We will soon be conducting some informant interviews (up to one hour), to explore students' views about 
drinking and to improve our research methods. Participants would receive a $15.00 music voucher. 
If you are interested in participating please tick here: D 
If you ticked any of the above and your contact details have changed 
since the start of the year, please write your current contact details here: 
Please post the form in the envelope provided to: 
Tertiary Student Health Project, IPRU, Dunedin School of Medicine, PO Box 913, DUNEDIN 
Page 4 of 4 
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APPENDIXL 
CONSORT statement checklist for the ESBI pilot trial 
Checklist of items to include when reporting a randomized trial (from the revised CONSORT statement), and comment on the 
lementation and reoortin12: of the ESBI trial ----r ------·----- ---- L 
Section and Topic Descriptor Comment on ESBI trial 
Title and Abstract How participants were allocated to interventions (eg, "random allocation," The title of Chapter 6 describes the study as a 
"randomized," or "randomly assigned"). randomised controlled trial. 
Introduction 
Background Scientific background and explanation of rationale. The back.qround is described in ChaQter 3 
Methods 
Participants Eligibility criteria for participants and the settings and locations where the data These are specified in Section 6.2 
were collected. 
Interventions Precise details of the interventions intended for each group and how and when Eligibility criteria are specified in Section 6.2 
they were actually administered. The setting is described in Chapter 5 
Objectives Specific objectives and h_yj:>_otheses. Specified in Section 6. 1 
Outcomes Clearly defined primary and secondary outcome measures and, when Seven primary outcome measures are defined in 
applicable, any methods used to enhance the quality of measurements (eg, Section 6.3. 
multiple observations, training of assessors). 
Sample size How sample size was determined and, when applicable, explanation of any Sample size was not pre-determined. An 
interim analyses and stopping rules. objective of the trial was to obtain a provisional 
estimate of effect size for the design of a more 
comprehensive trial. The sample size is similar 
to that of a peer-reviewed trial of the most 
similar intervention (i.e. Collins eta/, In press). 
Randomization 
Sequence generation Method used to generate the random allocation sequence, including details of The random sequence generation procedure is 
any restriction (eg, blocking, stratification). described in Section 6.2 
Allocation concealment Method used to implement the random allocation sequence (eg, numbered The group allocation process is described in 
containers or central telephone), clarifying whether the sequence was Section 6.2. 
concealed until interventions were assigned. 
Implementation Who generated the allocation sequence, who enrolled participants, and who This is described in Section 6.2 
I assigned participants to their groups. 
Blinding (masking) Whether or not participants, those administering the interventions, and those This is described in Section 62. It should be 
assessing the outcomes were blinded to group assignment. If done, how the noted that participants were not at any stage 
success of blinding was evaluated. informed that the study involved randomisation. 
The success of blinding was evaluated in post-
trial informant interviews (Section 6. 7)_ 
Statistical methods Statistical methods used to compare groups for primary outcome(s); methods Statistical analyses are described in sections 6.5 
for additional analyses, such as subgroup analyses and adjusted analyses. and 6.6 
Results 
Participant flow Flow of participants through each stage (a diagram is strongly recommended). A flow diagram illustrates the participant flow 
Specifically, for each group report the numbers of participants randomly through the trial (Figure 6.1}. 
assigned, receiving intended treatment, completing the study protocol, and 
analyzed for the primary outcome. Describe protocol deviations from study as 
planned, together with reasons. 
Recruitment Dates defining the periods of recruitment and follow-up. The dates of recruitment and follow-up are 
presented in Section 6.2. 
Baseline data Baseline demographic and clinical characteristics of each group. These are presented in Table 6. 1. 
Numbers analyzed Number of participants (denominator) in each group included in each analysis The number of cases included in each analysis 
and whether the analysis was by "intention-to-treat." State the results in is indicated in Table 6.2. Intention-to-treat 
absolute numbers when feasible (eg, 10/20, not 50%). analyses were not performed. However, data 
were analysed both with and without imputation 
of missing values 
Outcomes and estimation For each primary and secondary outcome, a summary of results for each Effect sizes for each outcome are presented 
group, and the estimated effect size and its precision (eg, 95% confidence with 95% confidence intervals in Table 6.4. 
interval). 
Ancillary analyses Address multiplicity by reporting any other analyses performed, including Subgroup analyses were not attempted due to 
subgroup analyses and adjusted analyses, indicating those prespecified and power limitations. 
those exploratory. 
Adverse events All important adverse events or side effects in each intervention group. Participants' views of the study are summarised 
as part of a process evaluation in Section 6. 7 
Comment 
Interpretation Interpretation of the results, taking into account study hypotheses, sources of Results are interpreted in terms of the study 
potential bias or imprecision, and the dangers associated with multiplicity of hypothesis, along with a full discussion of 
analyses and outcomes. statistical procedures in Section 6.8. 
Generalizability Generalizability (external validity) of the trial findings. The generalizability of the results is addressed 
in sections 7. 1 and 7.3 
Overall evidence General interpretation of the results in the context of current evidence. Results are compared with effect sizes in a 
recent meta-analytic review, in Section 7. 1 
